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pp jjxJI 6^0 


1 /t-N u_iLl(SL11 IjL^ 

(j-c. c-i-j ^ Lj ^j_L»Jl jL>.i j-Aj (^jL^l 

?^L£^4JlI 1 cfic^—L jlI, 1 4-)^^j-tSlrJI 
p" fiL>.jJLlLi (J-4^ 1 ft-N .^Vl 

d A 1 -t ^ A cjVL^t_d Cx^ ‘'^ Aj ^jLjtj 

i o LjjJa LjjJ 1 j ^ t-N f 11 j iiLkiJl c_<-*-u L>J L£^ 

i Lji_ujj>. ^ VJ_A fiL>.*»_) LlSLJ 1 1 J-Aj »(j_aAl! 1 J 

^ ^ t er^ (—kolll j^jLSJl 

. jmL>iJ1 ^qJjlII Iju^ 

^ t ^ OU Lh^ *—sLiSLIl 


4_^Lc. ^ ^^ ^ 1 p' '“^ ^ 1 t ^^ I 4-t-u-^J^ 

i4_u_uL_uVl 4jjLLaj fiLal JLAIj 1 /t-s <^Vl ^,L£^jLll ^j-C, 

^ I II ^tl (J-u^a-fllLi C:3W(> 

'yjj) 4 « I ( n fiLjJLJ-LLaJl CjLiill 4_>Jm 
S^LSLi)?lj 

^J-l.L>oj t^jJlSLI.1 Ml €L^JL»_«j 4 4_<_u^^1 


. 4j^jlL 1 1 j 't 1 ^ 1 

(_p3j-jL^ (J-jIL^-i 4 _j_lSj oJlliJl p ' ■■ 

(J_jJL:t_I<J 1 j J_S_tJlj 4_iil<it_a c-t^Lj-u^ 

. CjI^jVI ^^ujj>. 4j:t_Ll3ljJl fililLoVl 

5j-_j_j_>Jl 4_<j_la_iVl ^JJl_L!lJ p ' ^tl 

c-<-t-2_LlJ 1 j /4 . t-% tic CjVLa«-« ^ s ' ^ 

(J_4laI_>J1 p ' ■■^tl , ^1 ,,, ^^LjlLIj i_la_ilJl 
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^UikiAUI pISSJI 


fiLajL-S-i c_<-*-ul_>Jl ^1 JLitTn-uLi jqJjuJIj ^q-jJjuJI 

^.L^^JLII ^ ■ ^"t, ,.t 4ll^j lJlIJJLI i^jlji^l IjLA 1 ft-N .^Vl ^.l^jJl 

(_^JLL1 i>jL>ljl Lx i (jjj-xfoJLj 1 (J_4 XiAJ 1 1 /t-N 

. JlxVI JLuu JJLu Laj J-JJXlxJl 

j^j LSJ1 c-Ja Litj fib V : Vj i: ^ 11 mt cj 1 jJ L cj LuSL! 1 1 jjt 4_x::Kjb du ij 
fiLiill j] C_<_*-ul_>Jl ^ 1j_(_u fibujLX fib-ili^ * t U ^“t 11 

lLs-j-i-u-uJ 1 (j-* 5 jL>. 5^La fib^ <^-?»-"l 1 jL:t_i ibUj 

1 /l-s ^:l£^jLll 4jj-la_tJl LiLbaxJl jj-* ci^ 

i di La^Lt-l 1 (^j^iTu-lI 1 j»u->Jl (_j_ux_j t-sC 

Luj-C, * * fibit-Llj fiLuljj:^Vl i 5j»u->J 1 fibj-liijVl fibJLjL^ 

Ji^_>.^ '"* * C^l ^ (J-* *—1JLA ^1 

^ t ^ fibiV : L^Ljj , 5_jj-jJj>o'^Li 1 jLA c-tHSLll q-a j-uSLJ1 

fib>Jl_»_x Lj-Aj ^LjlU fib-sLi^ fibx-A|-(^lj ^ A-1 

fiLujJiJl fiLiJJ fib>JljLLl 0_Lj_uIl^l Jl^ . 5j,u->Jl fibjiajVlj fiLut-j-ilaJl dilJtill 

J_Lx 5 _j-s3 L^ j V1 ds 1 j-b-uJ 1 *-_sjjl! 1 LJ1 ^ bJ La LaTLA 1 

*-_)jJlL1j dtJ^^SLll dilj-a-iJ-Ll (J-* b-UbJl Jlx^ ^ Jl^ idiLt^La^l t U .^"i', & 

1 a La-LtJ 1 Qja t 1 1 JLA ^Cu-a Lb! 1^ (j-u-J 

dil£jdu Qja dt-aTi-Al La^ . 1 1 1JLA fibJ^^l ^jLu 

fiLbLjiJl L^_Laj fiLu^j^l fiiiUl fii^JLjLx-» ^j-Lsj-!Li c-t-t-uI 


Ls" t fibiJLjJl fibjx-AVLi L£^ljjl (j_uSL»_i La-a ((^i L> ^j-bJ fib-a-LtJl 

(j-* (JjL^I 3_a:>.jbl c_<_(_ul_>Jl ^ 1 JbtTLt-u 1 fib-a-<^Vj ifiLuj-jLll fiUtil c_(-*_ul_>Jl 
i fibj^^^ 1 d 31 ^ 1 t-N > ^ 11 jLo>j t fib-tr>> V1 d3 UlLI L) Ltx^ ^dJ3 1 d) La^L«-l. 1 

*-_)LlSLIl IjLA (J-* (jj-iLlJl ^a-<-abll ^JJLLl^ .fibujjLll ^j ^ /11 ^j!"J 

bjJbi LiLbiS ^lLi-o jjj_al^ (jSLdjj (J_uxibl!Li .t-stl diLilli fib>JL»_a 

Jl^IJ j-ij ifib-JL-j-ilaJ 1 diLiUl fib>JL»_a (J-jl^tbll fib-a-AL^ bal-A 

jlSLsVl b' bid *^1 ,,,^^LSL11 (J_j1j>o fibJlSLdlj diLiUl bsjjtll 

»tj L>JL 1 1 jjt dc::fc-LU 5 lAj L^ d) 1 li b3^^bi_u *-_) IbSL! 1 fi> L-s 11 

^_^j-jl11 ^LjlII b' (j-^ i fib-3 Lb. fibx-Al fit! 3j.-u->Jl fibilbiVl 

L_LAj . a 1 j-.j_>J 1 (_)-3_bjj t jJJ-i-*! 1 5 jl:?e_A Qja t dJ LU1 ^ Ljl! 1 bbj ^ bfo fib bfo 
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pp jjLaJI 6uQ^ilQ 


jLi-salLsVl ^n-u-l 1 5j»u->Jl iL^-liajVl 4_j_Lfl_i d-L^-A I 

Lfcj-Jjliaj 1_4 j 1^ ^ ' ".* jJSLtlu ^.LjJjlII Ji_ij>o 

<Gjl:?e_A ji 4 jL3^ (J;j, mi itl j.-u-^ 1 5^jjuaj V ^bJLj , LaJjJL^J 

c_<_*-uL:tiI fiLLaj-ijt-a (JiiiJ (Jj i(J_<jJLll j' Cr^i 

i_«_j_j_LaJl 5>-^ ^llLo j-3j_i ^ i Lj>J 1 c-i-c. j L<ji£^ LtfuTLi-o 1 

.«LuJlI.1 L^-Lu lJijjJI «^^Vl 

^ <a"^U O* C:ri>*-^^ *-jLl£L!l 1JLA (JlLo (J-*Lj 

?-L<j_Lc, 4 _ju 3L^ t^Lt-iToJ 1 ^.LjJjlJI (J-* J-iJ-*-Il fiLrtjj ^ <^Vl i;l£^jL!Li 

^L^jLi^J j V < filj tJL>JLl IjLA uJjjjJl ^ ^Utl ^ 111 ^1 iCjL^Lt^Vl 
Lilu^ 1 ^ ^ ' VI Ljaj I Lj 1-4^ . 4i:>. Ljl! \j ^i^siclX 1 4-uj^ 1 LlLa I Cj \j>> 1 

LaI JjLu CjjL>. jJt 1 .l-s"tl ^_y:>.l^-tJl 

jjLrtIb L^L-uL£ iju 1 j 1 /t-N <^Vl ^,l£^jL!l fiL:tiXl 

.jqJjlII IjLA j-Jjiiaj A-ejJt Li-u-l \j ^IjLi^l ijJ^l.^Iu_oVlj (J-S-tJl 

^ 1989 3 
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(l>MllLWtl>\ 

«* 


I 


^jlj-lLs t 't-s ,^Vl ^L£^jLl1 (_£Jl^ 

c_<-j_uL:tJLJ (J-<J-^ (j^ ^_j_iL_uJ^l «;L£^jLll 

(J^ Cr-^ C-<_*-uL>Jl ^J*-^ Cr-^J ' ^L^jJlj 

ijyA^ ^ L_Li- Lo l_£ 1^j 1 j LitJ 1 j i i Lo ^ Li-u-a 

t '>- * 4 __i_u_i_i (_£ 1 _u 3 J 

j\ 1 5_!Lcu-l 1 (J->'-I ^tTLJ i ' '■»- <> ^^ylLll ^ 

*J1) LjJL^jlI 1 JLiJljlII Li j Ij-SJ 1 (Jj-iS 


Lo 5 _oLa fiLLi^j 1JLA 

4^VjCu-uVl 4-ii_o-*J1 1-4^ folu ((cli LojjjtX 1 4 _i-l^)) 
^ 1 JL^tTn-o 1 <—1 Li-i-u t ^ 


.4^LA!1 c-lu-uL^JI 

^_^L_ujV 1 oL£^j-ll <-_3jju ^1 ,,. t V Lui 

(j-* JJ-C. L)* (1)^^-^ <ul^ ^Lc. (jSLxIuJ 

(J-* ^cSL>Jl 

<-_3jJtILl 1 i JUjlSeILI 1 j ^LQJtTJ 1 5j JLoJ 1 LjlX 1 LiJJj 
L_o_L^JlJlj A 1" ^ 11 ( ^ o Ij t, 1 ^utTuJ I 
oL_L^Vl .^ . ",< 1^ .5 jl " ' ■■ tJ lJi_^1j_11 o 












^UikiAUI pISSJI 


«>-^ -^tl t Pyhemptir^ d^ tl^ ■, ,.tl t LLa^ LLLa-i-saVl 

1 <a M l I fiUl^ ^L_uJ^l jjjJl jJiajjj i4jt:>.ljJl 5_] JjLjJl gl ^ tV 
5_iJLj ^Lj-uj^I L^JLitTn-u-i 4^jJtXl CjLjIajlILi 1 /t-s .^Vl ^,l£^jLll 
i t Lj^ Lb^ilL>.l ^1 Vl aJJt t LAJJLJ ^JL<1^ Vl 

i «^jUj-^^J^ ^ *—ijlI j 1 i u_)J' lBl 5tjJ l^ 




ILi ^Lj^l j\ i4jjJuIo SjLjjua^ ^Li£^ i 4-L<Jal^ 5JLj_u_a j' 


tilo^LiJl Cr^i (J-* Cr^ (jVjCu_uVl j\ 

(^3_iILLl 5 l-s ,^. <Vl Jl:>.1 jLl1:>.1_i 1 /l-s ,^Vl (il£^jLll 

fiLal^ ^L_uJ^l fiLo* JLjtTn-uJ L^X. ^ i ((4^j)> L^l 

C-i-i-oLjeJLl aJJt (Jji^JLi ^ iCjVVjL4_(_ulj CjLojJL»-o Qja liaLtfalll 1 JL^ 

gl V a 1JLA ciJj-Li-o 4_la:>.^^_4-i ^^ 5 -^ ^ 

j-jjJsajj di^LijjLj ^^* Lx-« 3 «Li^ jj ^^11 fiL>.jl c-aLtfuTi^l 


t^fJ^Lt-u 1 ju^ IA, ,i 1^ \ ^_ALj^^.jJ1 ^^^1 _l1Lj^ ' l£^ t^s /11 4-i-u-i-u I 

. g) iS ^j_a gLt-uTn-uJ Loj t ^ 1"4- a 


1)) 1 >U ,^V1 (iL^jJl L^jLlU (JjL_uH C_Ja^ 

jiiaill c-«j^ CjVL^Io^VI jjL£. tj! \jjt Combinatory explosion 

-Jlj>.j (jl-(JiLoVl (J_>J1 (J-ju:a^-ILl 1 (j-^^-^ ^ 1^ 

ji i 1 JL>. Lll^J JL^G fiLjJ-^jX, ij-tl/LtXl C-cJt-Jl CjLjJ_<jjlj 


cjjJ^ i^L_ujVl c (I .iL>Jl 4 jlj_u t . 1U"" 

i I 20 (j-ul I 0 Cr^ ^ <j. l-s .".tl ^ ^fiLt^L^JLl c1)^CS_l 11 ^llLo 

L^J-jjGtJ j i iCj^CS-Jl i> JL^ fil_LoL£L!l ^ Lr^Tn-o 1 ^-GaljJl (j-* 

(3j-S ^-1 1J-11 (J^ 4-o*i^Co jJL j- 1 JLalu ^a c_tj_u 1_>JLi 

. JJU-saJl 1JLA 1 /t-N ^,l£^jLlLi (JjlLxIoIIj CjLj-GsLjjJ 1 ^Lc, (jyu ^_^j_i_uL_ul 

t ^Lt-u-^JJ ^L>> tiJLL^ ^1 CjLu^ CjL t-LgaL jjJ 1 ^t-i-ijj L^-Ll.l^ 

jl.>»j i(J_>Jl ^JJ_^-^^JJL1 L^^Lul (2>^L4JL1 (JjLj_u^I_i (_;j-t-*_i ^((J^ ^ jT) 

Jji^SLj V lA^ ^Li-u-^U (Jj>. C.g::fc-U 1 /t-s <^Vl $,L£^jLlLi (JjLlalail ^1 (JjLSJlLi 
^ ^ 1J (J-* l5' L^*-^ i a <l_lSLIj i LoL^-i (JlLoVl j! <^tl (J_>J1 

(2>^Lx-ij (j-* ^ 1^" * i^LcoXLi 
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^^IjJxxaUI pIS^JJ 6>.LiitfLuuXlI p^utklAoJI^ 


. ^ Li-aX 1 5 j 1 t-N 11 Cj Laj-Lt-l, 1 ^ J-3 1 1 ^ 1jJ 1 


. Master Mind ajLij^l j n«tl)) 5 _jjl 1 ^llLo 
(Jjus^IlLI algorithm iJJLLa cjLuI cjLj-lIsIjjJI ^Lc, 

L<a-Lu / 1 " dj t-N "w ^_j_i_o ^ ^" dj t-s 11 fiLutil (Jj>. 

ci^ $.L£^jL!Li (Jjilulail ^jJtTn-uJ 

L^ ^^o-lI^ t ^ dt-s" ' CjI^-^ tl JJlC, Lai i4_4^iJL-u ^VjCu-uI 

^1 1 /t-N JjL_uJ 1 ijLrtoVLa , 4 _uj-AV1 qjz jJl 

LAj^J ^ ^Li-u->Jl jj-* 5 jLl>J 1 pjLs /"tl j^jLj_a 

ijr\It:>.L^l ^LajI (jJiaJJLl jii^l ^1 ifU (_^jIu-uJL1 

(jiaJll jj-* 2 luij^! J^! fib! tj^ deductive logic, ^_^Lj_tl*_jVl jU'H jJt 

1 r.U,^.'d pU«fl ^ inductive or inferential logic ^_^VaIu_uVl j] n"..iVl 


aiLoil 


j^l-uClU inference «JVj" .nVl)) U .^1 ^LlSLll 1 j_A ^ ^jLii-"Min.ij 

t" d 11^ 1 11 ^ 1 Jbt_Li-u^ 1 IjU^ C-<-ll^ * i-la Li-Lli-u^ 1^ ^ I , ,1*^1 0~^ 

(j-a-La JL>. lSJ)"' ‘ " L^JL:r"i mi m .i i nU 

(JjuajUll (^)^j^Lll fiL>JljtXl dt^jj 5j^l jJl 4 jlj_uJ Cj1j-iJl2j (J^l 

^_a^La jj (^JLi^-oIlII IjLA 4_j^ jJjL:t_u_uj , La ^Li-u.a (Jj>. 

,a t-s ."j. a L^jlSj j-^LlLI (JSLiTuj 1 /t-s ,^Vl (iL£^jJl ^_aljj 

i ^LlLa aL^ j-11 (j-* t . 1 I-n"" t L^L>. (_JjL_aXl ^l^Li (J-* 

I Lj (j-* ^^tLa-Uj-a ^^SLu_u La£^ i i_3jijji_a ^ Lc, (Jj>. L^ L>^ J 

.^_j_iLi_uj^l aL£^jLll ^ 4_LjjLL<_aX 1 j 4_ajJtILi_ail a^^l-s /11 a_>JljtXl 


Symbolic Representation: 

Li_uLi_ut ^JLitTn-uJ L^t j^yJt 1 :t-s <^Vl ^,l£^jLll ^_alj-^ ^^jVl a_a_i_uJl 

^1 5 jial I II11 5j-SLiU La^jLt^ 1 ^ * (jSLUij 1 JJt cr^J a_La^j 

^^SLu [^JLcLSJI ^_^JIL^_uJ,l ^l«a i^L^jVl (JjLlu ^1 ^_jJaIu_u_i V c-<-i-uL>Jl 

VJ jitlu tj! lLijL^I i>L>^L4 -j Vj binary devices ^-^Lu lLijL^ jj-* *■ < < .iL>Jl 
jLjIi:^! (^-il ,((j-ijua j\ I » 1 g^ 1 o' Cr^ (J^jlju^j Jia^l 

^j Ls" ' ' V c_(_*-uL>Jl ^1 4 _IjLSJ 1 5j£LiJl jLiuIul ^^^11 Lhi3^J^^ 


IS 























^UikiAUI pISSJI 


1 lil ^ ^ ■ ■■ * V 4j 1 j i« V j 1 ^Qju )) ^_i_u p ^ ' 

Lj Jl^^ i n6urons~4_u-b^jtJl Lj^''l.j>nJI ^i ^l_t.uj^^ ^^^..u-uXl ^ ^ ^ ^ ^ * 

4_uL£!_al j-uHu La-4 ^_yjLuJl Lia_il JL^U-t-i jj^L_u_iVl p-^-ill ^1 

cliljlj-SJl jLitjlj jLj-SjtllJl 4 Jl1Ll 11 p.^Liilj "<'jj >11 j jlSL^Vl j-laaTJ 1 

^LulSLal lLLiTo , 4^l_uJl CjVI_>J1 aJJt (j-4 SjjiialLo Cj^LiSLiTuTu 

t ^ ^ ^ ^ 4 ^LuJ 1 ^ Ls / ,.l ^ 3jl2jl1.1^ LJjl!I ^^u-»rJI 

♦ gUSL4-4 cjIj 1^).2JI jLibjl <Lti.4^ 3l£^L^«-4 ^Jjl^o c-t-<-uI 


* ^.Iji (j-* (jj-C-l—LLi-uaVl ^_alj-J ^_L4-i Lo < JL>.^ Vj 
cl)LJL jjlI 1 0jjt ^jLL pjiitlLLjjj Lo LJLc ^^^-iL_uj>Jl cijLJLjjtJl 

cjLj_Lj_»J 1 i>JLA tJj-La tjl iConceptual level . n U 

, ^-oLj-^1 L^ p4 _jJVJlIu_uV1 4_jJLijlI 1 J_u_u 4 _uL_uj>J1 

fil_LjJt_a 5_ajJji_a t ^ Ls 11 tl qjz jJLLo tiUli 

jjSLlJL 4jj_4jJl L^jj_<-s 3 
« 4_La_u_uJ Lt^ ^ 

'.^JlLa 4 _j-4^j 4_4jJjlI. <lJVjCL<_u 1 fiLjl^JU I 

.«tlu^La 5jl^^ 

(j-4 5_jj-^j cLaj-Lt-a pJLitTn-uJ 1 /t-s <^Vl ^,l£^jL!l ^_alj-^ Li£^ 

■.(JlLa *ljLj_tJl 

((j-LiAl 1 (j-4 ^ '* 

:jjyjVL£^ ^-*>LjLa (Jju3^IlU 

jJSLij t■ ■' ■■' ^1 (2>^L4 -i tJSLtiij j-LiAll t^ ■ ■' ■■' jljuilsVl)) 

4^1j-aIu_oVl jl 4 ^VJlIu_uV 1 cl) LjJ_a-*-l 1 (J-* IjLA ^ 

4ja <})! transmission ofpropeties (J2j j! inheritance w^lj^JL) 

1 'Ls,^Vl (iL£^jLll pic, 4 Jl1L 


Heuristics 

^JjI I IILI t 't-s .^Vl ^l^jjl 4_ul_uJl 4 , 31 ritl JjLrtlu 

diljj iL^JijJua (_^>- ^-! (j-^ SjLkJI crS^ • 


1 ^ 

















^^IjJxxaUI pIS^JJ 6>.LiitfUwXlI p^utklAoJI^ 


L^^Lul 4 JL_uJL_u 

. ^1 M i<a n 

1 /l-s ^,L£^jJl L^_:^L»_i (JjLi-u-<a-U (J^ ^ ^ LLLIaj 

4_jj?e.^_lL 1 (3j-laJl [^1 ?.L:?eIl1V1 jj-* 0^1 

^_pjl (Jj>jl (Jj^ jLlo>I (( jL^Io^Vl)) ^JTl^uj . L^^Latll ^L^tJa V 

4_S.jj-Ja j-ujLjil (j-u-ij ijy^ fiLuaj-ill ^.LSjI 

.c-t-i-oLL o (J->»-Il (jj-IJ 4_SjjJaJl (J_t-a^ 5JL>. 

^-L^^jJl 4-LJL-1 -JjJ11 1 CjVjLjlXI (J->»-l (jy^^ ^ 

Jl>.| (J-t-aJ Ji^ . LsjjjJLA L^jjljj>. L^ 1 /t-s .^Vl 

1 ;U ^.L^jJl symbolic integration J_aL£jl!l 

■ U> j ,,. ■-. t 4.^-iL<.fjJI 4.^.jjJaJl dt-Ltia^ Lal£^ 


^-LS^jJJ t VLat-a ^j-la-iHiJl c_<_»J (J-SLxIltJj ,(J_aLSJ jJ 1 fiLj_L<j_C, 

d_LSL4-4 «i1Sj JLiJLatILl fiLoj^jJa ^ 4jV 1 /t-s .^Vl 

djVL<ilL>.Vl ^1 Li^jl :(j\j.j_i_uJ LiUjj i^jJadJl jj-i (J-* 

i t ^ (J-^^ search -*■ < ^ ^ ^ ^J_j.atIL<_uj «l^j jJ 1 jl>. 

4_J_Lc ^^j_LlJ (^ jjl ^ b% * H ^_<_u <—V Lul Vl C-t-Ut-tjJIJ 

ji (jSLxHiJ fiU (jy^^jJLo 1^1-0-J LoJ jQ-^JLla^ diL^j-ao 5j-^l 

^L^jJL (jg ^ j ^"t M l U tj >i « 1 ^LLc.! ,4_Lc. ^Lua_aVl V 

^_aLjj-j j^i <Lc,LlaIu_ul ^Jju '■ ^ p S ' ^ /t-s Vl 

^LcjVl IjLA LLs^ di-U . JLl^JI ^^L_ujV1 c-i-C^UI ^n.fj.a ^j_LsajJJ 
^_j_<j^ ^Lxaj—A SjLuj-ll ^j-ladJl i(l985) ^^jJaJL-uJj *(J-*j 


- p ^ ^ 4 -LlL 3 diLLa »Lllli-uLj 


Knowledge Representation U jftlf 


(_J_u_4-i)) tj' Cr^ «iLjuaj>.Vl 1 ft-s .^Vl ^,L£^jLll i—ciilbtJ 

4^Vju_i_oVl d)L jJ.4Jl 1 1 j jLid 1 ^LjlII j^LLaj J-i^ Ly~^ -« ^^ 11 

^JLjfcTn-uJ V S^Lc, fiUV j,i-a-a 1JLA ^jJtXl (J_u_4-J (l>^^'^dL9 * <—<-*-uL>JLi 4jtj-ajJl 


fiLjJLlll 5 jlc,LSJ1 , 


1 Ij-J JL>. I ^ jJtILi_uJ J_^ . fiLuj^j 

: 1^ A tVl t ^^^iajjJ.1 aJL^ Ct^ 
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^UikiAUI pISSJI 


Li jjt-illijj i4_JLc, (_)iaJjJLl 5jljj>. 4:>.j^ 0-iL£^ Ijj)) 

.(( 4jLj VL^To*.! jjJLLa 

^ ^ 1 / l-s <^Vl ^.L^jJl 5 j_c,L5J1 ajjt (JiLo j^ujCJ 1 

fiUtij (J-itAJ 1 *■ ^4.jJtj_LLaJ 1 LujlI j ^^3 Lo *—j J ^ S-‘^ 

‘ '^' 5 t, tjl ^"tl 5 jLC,LSJ1 ^JLA j^ujCJ \j , L^jJl c_<-*-ul_>Jl 

1 1^^-C^ 1 Cy^ ^^ULftTLll S^jLiU-dJ 5^u£^ 4^LiJ3l 

(j-* (jj-SLu-o 5JL>J1 iJjLA t ^ < <' ■■" (J_4ltrt-i (^palj-aVl lLLIjj 

(J_*_ij L<j_£^ (J-->^1 Cr-^i ^ ^ L)' ijr^ ljL>. ' -• 


(J_al_»_jJl (jj-IJ ^LIL>»J ^^j-j-LaJl ;^_y^ 

4-L(Jaj^ Ij-C, L£^ « 4_i_xfaitILo (J^j'» J 


llJI 1 JLA (J-* 

jJj^jl)) (JiLa 4-Lm-a CjLajJjua 


fitLa-Uj-a (Jj^jVl iJjLA ^1 ijJjJLi ^1 JLiV Li^ (J^j^ ^LiilLit-a 

^jLjlII c_<-*-ul_>Jl ^-olj-J ^1 lILiTu ^i-u->J ?-ljj:^Vl_i 

. ((4_^JljJ 1 Sj-LiAll)) A^j.jua Qja IjLA V 

^LjJI (J_uaAll 1 /t-N .^Vl ^,l£^jLll ?,l_b (3j^ ^ (J-*J 

.^jjtil ajjt ^jLir^tMi" ^_pJl mechanism 4_^mi ^jjtil 5 jlc.L2 

-fiL:t_aj-Jl 4-t-lj c-JtSLa Lo Lot L^^L»_oj 

j _ uj 33 4_>JljtXl p Ln < fiLc,j_o^:?E_o J^'^" ^\ j^jJl 
(J^lj-o jj-* L^* i^\ i>j_A ^jjlII jlj-a 

a t-N ^ / tl i>jL^ jj-t-Li-o , VLitb jJVjCu_uVl ij\^\^ (J-* iS ' l>5^ 

» I a ^ t>s tVl t ^ 

{yu 1 (J-t-saAJ 1 lLU !i y >-1 ^ LlO ^ ^ ^ 

aJtil a_jjjLLll Jl£:1j_SJ1 yu LLa (J_t-:iAll Ijla i^-oLjj-Jlj a_3jjtXl 5 jl£:L^ 

^_oLjj-J1 ya LiJJj fiLLj^ ^^\ 4j:tju3 JJ_>tJ j^yllll-Lo 

yja Ijj 1 a- \ • ■ U. a jj • 1 tl Jl^1j_SJ 1 ^1 i^Lill 

ijy^J . V ^ 1 jLc,l aJJt a t-N. ,.l jj 4JLi:>- [^ I ^ (2>^Lo-L1 

Lo_o a_>JLiLLl p* yc. aJ_t^a.ilo AjjJlLJI jlc, 1^^1 (3^ (^L_uJl 
^-oUj-^l j-uju' ' t Ln" ' ^L£^ llUj y'^ Jlc, 1i >jla (J_ijuuj 

.3jujl>. 3jlc.L£ Loi^ aJ_4£^Lj 
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^^IjJxxaUI pIS^JJ 6>.LiitfUwXlI p^utklAoJI^ 


jitfQbLJI 

1 /t-N i^Vl ^,l£^jJl fiL*_il^l d-^i-aJl 

fiL>.l_>Jl 4_aj^Ul CjLjLuJI ^J-C, 5JL>. C:r^ (JjL-oXI 

(J_^L:tI<Jl lJ* 5^ ^ ' .t-stl lLUj CjjL::t_ij ,jlj-SJl jLitjV 

iJjLA t , j t l-s tl ^ j t^" ... t Vj jl Us" tVl t ^_<i_i_uJ V 5JL>.j 5j-AL>. 

^ ^ Jl-i^LILILj L^-La Jlj-^Iu-u-u-u jLI^iIul ^L>tJ1 

•5LH-“ j'-^ 

(J-t-ojUJl ^ <L:t_u_tJl 4_aj^L!l CjLjLjjJI ^ * ijr^ 

. ^l_j^ Vl 1 ^ ^ t-N ^JL<lIt:>.l Lil(J^' j' i5ji£^J_a 

i4_aj^L!l CjLjLj_Jl *-_)Lj^ fiLji_<jJLll LuLo- CjIjIj^ jJtlu Lo lj-u£j 
tI t-<lM j Itl ^>1* w <1 - 1 a jl^ ^tl \ U.^ ^1 ^"^1 < ^tj-.tl tj 

<-_3j-jlj V (^ j-11 lILIj JLILoj , \ ^, ,.^\ I iiU .t-st fiL:?t_uj 

Ji^j ^t-N-^" Cj1jjJl2j iSj-^ 


Conflicting Data ^ jLriii^t QLlL^I 

(J-aLjuJl L^JlA^ Ijr^ 1 /t-N ^i-u.aL>J 1 gL<^i-uJl Lot 

2 .>» a 1 /" 11 CjLjLj-iJI 4-L<a-i-aj La IjU^j A \ 1 ^ .>»• ' CjUL^ ^.a 

LiJJ j , a LLa:>. V1 * L^j-JuJ j^yll 1 Cj Lj LuJ 1 lLUj ^lLs L_u_u L^ 

Lg—L lj a j2>^Lg_j C1)JL>. ^ i*-_) i i 6-* 

10 + jj-* .4JL:t_t-a t^J-a 0>-*^ J-^ ^Lol ^j-Il 

^--irt-ua ^jjLSJl ^_^j_tjuj) I 0-jjjJl i(LaLg_j ^^LSJl ^1 j^j-buj) 

. ^JjtbJ Lj Ua^jJ Jl^ *-_j j I ^ I (jOJ 1 Lll£^ ^ 


(5+) ^jLua LiJ - I 
(3-) ^ jL-£5 cj 131 

(10+) ^ jLua i 

( I 0-) ^ jLt-a *-_j 131 

b+_j 1Lu JL^jj V (3>^ J 1 ( 0 Ll^j ijJ LLA ^ I -Ls"^ ^Lj 

(J-* 03 ^ i^llLa i Jji_j ^ (_p-a *^JL>. (jyjD J_^ '.'^L^s.juslj ^jVjCn-oVl 
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^UikiAUI pISSJI 


^lluJsjLjLLa (l) ^LjjjL^I (J!Lc-»j ♦*—j Jlxj 4jjjl>. 

Ltia_3l_LJ ijJl_LA ,i_3jJLo 1-4^jJL>. 1-l>. iTt-LLt-u 1 

JL>.I (ji LoJ JL>.i fid (J_adj i(2) 

^JL:t-o Jl_>*j Lo 5_j_3j»l3 jl LLsj—iHj jl ^ Vl JL>.Li ^ fiUV l-4-ij 4 LoLx-i 

g)11 1 tiJLLA j-u-u-ii!! Lot i^^LsJl tt-s" 

«;LS_i^Li 1JLA (Jj:t_lj ' ^ ) jM (J^^JJL>J1 JL>.| tj' 

.^_aLjj-dLl jlj-a (jy^d ^jjLSJl 


The ability to leam lakdl 4^ & jmII 

?-l£^jLlLl ^i-uTlI 1 ciJj-Lt-gJl j-^L»_a JL>. 1 <f ^ 1 t-s V1 jj-a ^LCJl 5j JlSJl)) 

I *4.^jLt-uJ1 ^ 1 “^S^l ^ jLi2-(-<_u^ 1 d.^-LLl 

j—ifu-iJl (J-* ^ LfiL^-i JLrt-) jLjjlXI 1 JLA t ‘bs ^ l_ul jJLSj 

SjJl^JLj 4£n.l i_La_tJ^j lj)j-pju (j-^ l3t4^ ^JlC (^^-<-0 


^ "• 1 LjL ua-d 1^ ^LuTu^I l^tHi-Li-u 1 a c-. 1 t-s" /..It p!• ttl ^ 

J-^e-Jj .<L_Lj_uL_m j CjL a 3 -h»-I.I JL«-Cn-uIj CjLj-«j_4Jl! 1 


CjVL>J1 J_iJl_>*j a_ij_»_aa ^ c-\ /t-N .^Vl ^.l^^jJl (jy^ ^^It:>.LLll 

t ^ ^ . ^L<a-trJ 1 ^_uaj V jJljj>.Vl ijJljjlj lj-jL>. t ^^_uajuJl 


5jjl^ ^ ^ 1 / U >^V1 ^.L^jJl » [se-LSK-us ajLLaJ analogy 

^1 LiJJj ia_]LiJJ a_lSLtfu.a 4_i_i_umi CjLojJjlLI JLk-JLi-o 1 ^L_ujV1 

SJljJLC IjLj^-d gCiJjo*. i c-t-t-uL^eJJ aijL^l Cjl^^_j_dLl 

a_jJLSLtio'^lj , ^.L-t-iToVl ^l_j_<_u_) (jj-Lc, j^L£-^^L_u_iVl (J_SjlJ 1 t 


IjyJt ^ hn-oll 1 ^L_UjV1 5jlA^ l^yJt ^4^ 1 /t-N .^Vl (il£^jLll ^Lol 

^Lu_uj j-iL^ ^L-uj^L^ , ^LcJl aijL^l 5j j_5Jl 4_jiaju jujLrtllJLi 

-L»_i_La ^c-AI La (_3 -Lc, ^^-_L£jJlLl-4_aL^l 5j-uSLll (_J_j_LgaLalti 1 ^^^_(_ul_tj ^1 
.fiL>.L>Jl JlI^ (J_jjuaLoll 1 i>J_A ^L>.jlu_ul di-SjJl (J-oAj , ,.j^ 

j-o-allJl aJjt:>. 5^^j-a ^LcJl c_<_*-uL>Jl alda^J ^iSLiTu-a 


a_aL^l (^La_>Jlj « LAj^jGj ^1 ^^yllb) 4_aL^l (^La_>Jl 
t a t-s^ < a_Ljjt_a (j-* O ' ^ di 'L_u_tj ^i 
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^^IjJxxaUI pIS^JJ 6>.LiitfUwXlI p^^laoJI^ 


^^Lt-TiJI fiLLjL^l ^Li-uj^l 5^ j.\ a d ^L_ujV1 

Lt-L^^ L^_uj.JtJ VJlJ tfLc ^^yJLA ^__)^^^.itIL<_ul 5j Jl2J1 

V ^L£^jJl ^1 .^L<_u_J^LJ fiL_4_;IaJLll 5j^l i^jja dJL^lj Sj^ljJl 

LiJ_lj Ij—J^ ((^J1J_^_U (jJj-xfoJLl 1 )) fiLuti 4_1 _OjLx-« 3 (_yi^ 5jJ_SJl IJlJI 
jL^L Loj tc < I iil->Jl 1 ^ 11 

fiLl^-[^ j-<_aAj 1 JLAj , ^ljJl:>.l jJt (j-oJ ?-L£^jLll ^1 jJt LlA 

.database cjLjLj_iJ1 jlc,1j^ 1 il-s<^V1 ^,L£^jLll ^.Lji^ ^LClaI 

L^L>. 5_a jLr&Tn-u-l 1 (Jij-LaJlj ^-ALUI (j^£jJ_i CjLojJjlXI g-La-lc lj_i 

4.JVju_i_oV1 c1)1jJl 2J1 Dj S T"JJ tH)LjLj-d 1 <L>JL»_aj ?.l_b 

1 A 1" --^ a 1 jsic-h 1 /t-N ^,L£^jL!l Clo^Ll jjju23\j . ^ ST ijr^ 

a A1"a CjUL^I cIiLjLuJI ^-Lb LoJ-t^: 

a_j_2_La_m CjL^^^_jlJ 1 ^j-u-i-ut CjLjLuiJ <La_t-u^^ ^1j_Jl 


J&rf d»LJI IM 

jL_t^_4ld 1 (J-i-sajii 1 1JLA ^ ^ ^ ^ 4_La.S_J 1^ 

'.^^jJLlJl jjlj-1-uJl ^ $,l£^jLll ^^^yIL>.Li (Syu jJj_>Jl jj-* 

^L_ujV 1 t ^• ■" ' 4_Sjj-LaJl 1 /t-N .^Vl (il£^jLll ^1 c_t:?e_i (J_A 

5_j L^_tJ 1 Ljj-^ ^ (J"^LJ, LLs V fiL^jjJiaJ 1 ^ i ^ i S (Jj L_aX 1 (Jj>. 

^W (A A1 

4_U-b.3 JL^TuU ^J1J-t-fjJI 1JLA ^Lj_ujV 1 ^1 ^♦-Ju iJ 

(J_i_lLjfli_) LaJ—Lc, ^_^j_i_uLi_uVl Lt^JLA jJt La .^_^Llll jJlJ_<_uJLi L^-t^ L?J^' 

c-(-<-uL^d 1 a^La-u_u^1 ^I ^j-iLi-uj^ 1 ^^ (3^ 'ct^ 1 /t-s ^jlILi 

^J1j-t-ud 1 (J-* (3-*^^ Cy^ L)' Cy^J ^*^LojJjlX 1 <L>dL»_a ^^,.3 

i"' '*■ it 1 1—(_u_u^ . Ld 1 31^1-uJ 1 (3^ i3^ ^ ^ 1 ^ * I j Lbt-Li-0 ^ ^ 

. LiLbi^l aJ-A (J-* 4_i3j_4-i (^3^ 1 /t-s .^Vl ^,l£^jJl ^Lc, 4_i (^ddl 

JUj -1 LiJJ j ^ ^ ^ daj-tio La 4_d.a.c, 5L£^L:t_a 3 ' Ij-A (_y-tju 

. L^L^I 3^LaaLflj 4_i_uljJ LujJi^ (J-* tJt^LldLi 

^_^j_i_oL_uVl (_3JL^1 5jdia_dl <-_3 ^^Il>.^LI Lcrt-Ldajj jj-* ^t 
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^UikiAUI pISSJI 


'M 3L£^l_>Jl c-dtS^ 1 /l-s.^Vl ^,l£^jJLl 

<aUtl lit LsJlA (J^ ^ . L^ V ^Ij ((5jjf?a 

<L<j_jL£ ^-ALlLI i>JLA lA£^LIl 11 (j-* J-iVj Ojrt-Jl ^-ALLo JJL:t_i ^1 

. ^iTu-aLua-U 4 _<i_j1j_o fiLuji^: (j_u_i_ul 

do^jJo (jydJl <Ujj_uVl ^7* 3^"' *—iLHSLll 1JLA LLiSj-aj 

^ 1^ . r. 11 ^^_l_lJ L.4_4 ^^^^jLt_uJ ^1 ^L^JLII P ^ ^ 1 td.^jLi-uJl ^11 

V L_Li1 ^j-iLi-u-j^l ciJ j-Li-uJ 1 5L£^L:t_a (J-*Lj LJ t '^jK :^^Llll 
Sj-ifluJ 1 L) L-ClllbtJ tiJJ-Li-aJ 1 1 JJt ^ i Lt£^ Ij jl (J"^!-*-! Ijy^ ^ fiLSjJ-LaJ 1 

^jjjI—LII ^ ^ * ■"» < V L)^ LuSL^-^ 4j| Jl_u 

jiailis ^_^daju ♦ u I (il Ij-A LjJLcL_u£J 4lJ2^1jJ.1 JUJUJI 

^LLtc-i V Lul jJl (J-* »«4 ^Lj_uj^ 1 fiLiUl ^Lj_u-o ^llLo 

l_tJ (j-^^-4-i ^_ 5 -!Li!Lij , L^j_<j_tda_a p SlXc, Lo SjLlC, ^Lj_i_u 

V fiULi [^jjlUI 'tl cr^ JljiIulj [^I jcSL:e-i 

V l_Li 1 t * 1 1 jJ 1 (J-*J » 5 _jjjlL1 1 4.jJ.<ijlLI ^^SLu_uJ 1 1^ 1 

^^duJ ^ i *-_)l^^-C,Vl 5^^-:?E_do ?.LLu Lo fiLLo->- ijLu 

4JLo^>JI *—sl^)-C 1 c A^ lJ^ ijr^l (J^ j-uHuj . LaI_l»-o (J-a:aJ I 4 J 

(^jJlJJI (J-jIrtILll ^_olj-j ^^jJLlILij i^LLoj^Lloj ^LLa_uj-o J-U_a^j 

(jidiLA J-i-sa-dJl ^ 1 ^ CjjL-odLcl SjILill CjjL_u 

d)V d/'dLjJ_o-»Jl ly^ 4",L^o Lt^j-Ls yc. V dT'CLjJ_o-»-Jl 

.djLi-ujVl (JjlAj Lo£^ d^^ILjlo-*-! 1 ^LojJ yc. fiL:t_oj-Jl (_J^_i_ui LiJJj 

^jL^edJl jjLuj Introspection ^1 U ■",. ,.M t 4jl^ 

y^u^ Lo^ ^ 0 - 1 ^ cjL ojJjt_4-j Ljjl4-i tji jlj-bVl (jyic, (j_aAlll qLq-Ic. 

dji (2>^L4 _j Cj L>. LLlLi-u 1 y] y^J fiU i_La_iL;e_i d)' ^^y-iL-ujVl (J-ojlU 

^-ol I II tl j\ (^jLSJJ cjL»_3jJi iS^_3 <a ' '‘d J* ^_^L_u_iVl (J-^jlJ 1 L^ 

i>j_A (JdLo j-jLLi ^ ^^3 ^^Lc. (jj-tj-u ^ IAj u 

.4^VjG_i_oVl CjLjJ-ojlI 1 i>J_A ^-olj-^lj i—ijLrtlLll 


d>^ II^- 


jX-LlLajuaVl ol^j-11 ^_oljj lj|-^ ^JtP^ 'J 


d-o jLj^edLi-aX 1 fiL?e_oj-Jl p * 4-o*;^L^ Cr^ 3^ ^oJjlIII 

^-olj-Jl 4>j_a (J-doB d)' Lo£^ 4^VjCu_uVl cjLjJ-o-*-!! 5L£^L>J, 
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^^IjJxxaUI pIS^JJ 6>.LiitfLuuXlI p^^IaoJI^ 


Li^Ls .^_^L_u_i^l <LiJVjCu_uVl ^LiIajlII jJaLu ^JLc, (jj-t-*-! ^o-LCJl 

^ mis ^JjJ^a-cJI ^ ' ^Q-ji-t-uIij 1 J.^Ll-uJ i^jIjlII ^iTla 

. <Lti.<3JLl1 

jqJLc, 1 ^ j-LtJl (J-* ^ .^Vl j-^Lj Ju_4-iJ 

CjLjj-lia_i du^c-jus jI_lIL>.V 5_]Li£^ jj-* J-1^ fiUV c_(-*_ol_>Jl 

interactive 5_j_Lc.Lij oj-SLj ij\j JjV ajjt ^jV 1 j \j 

5_iLi£^ fiL>.L>Jl Li£^, <Lti^L^ dist-aj^ cjIJl! llU j jq_aL_u 

^ L)^ jTi^J JJ ^ 

^t-N'iJ Qja 5^l_alj_uJ,l (j-uJIJ-J-Il c1)JL£:Lj_u (JSLiTuj «L?e-oj-Jl fiLoe-^-Lo 

5 U \ J<^ ,^, L 4-4 < (iVI CjLlUjJI formalization 4-jjj j-jjlaj 

^L^Jju 1 /t-N ^1 L.4^^ iCjLtl^jLlI ajjt ^1 ju 

i Ll t 1 (J-* ijy^ 1 (J-* ^ L-Uj'^ 1 <LiiJ 1 <ljtiJ 1 

lJijLIojj^ j-oAlIl ^L^Jju1 /Us«^Vl ^l£^jJl ^L^lx! 

{yu (Jjs^IjlIII ojj^jLo oJjLu . a a , ,.l Atlj ^1 .>»r-Vl 

(^ju^-oIlII L^Li£^ (J-jIrtlJl 1 /t-N .^Vl 

-t .^Vl ?,l£^jLll yc. 


mUII IAaJIm 4^1 

a_^L5 4 _uj_A 1 1 /t-N .^Vl $,l£^jL!l 4_<_a^j CjVL:t_a c-t-i-uTtS^J 

5_^1. riWl aJtill interpreting images, CjL^jJ. 1 j-u.aij f 

i(ci)L^jJ,l j-u_a^) .^qJjLLII 13j»u->J 1 a Us 

IjLA ^ ^ 'j i5_ju3L>Jl 4_ILj.j?E_^_Laj fiLiljJa 4J fiGlju *-_)Ll£^ 4J -ij-ij 

IjL^ ^ ^J ?-lj-SJl iU_)l_ItSLll \jJt L_tiJJ_a j^l_La_i 

^LiSJI 11^ (j_a JjVl oJiUI JjUiu c^l 

^L_j_S_LI «L>.l_>Jl (Jj-^ ^_j_illlJl tflJllJl jJt-AJ L-a-t^ i4_uLj_uj^l 4 jlLI 1 fiLjjua^ 
(J_jl_i_ujJl 1 _LiJL1 j- 5p^4-o-Lri-LLt-uVl cl)L jJLjjlIL i 
5j-_j_j_>Jl a Us tVl t ^--s" dJllUl Lot (J-u-^ILl 5_ajU^l 

^ cl) La^Lt-l 1 'I' ijy^ 

yc. CJ jLrtTl-Li-o 1-4^ i C-t-i-o L>J 1 5 JLC. Lcu- 4-) ^4^tijLjJ1 4-4-I^I Ltls-) I 
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l^UiiuaUI olSiJI 


^1 4_(-ujL4-t1 3^L<2iL<-u^U jL^tTn-uj ^qJLa-l11 

Sj-lia-Li *-_)LlSLll aJJt ^UlLoVl qja JLiJjlII ^ 




.(Jj-Slu-oXl 1 /l-s ^,L£^jLll Qja LL 
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\j 4-1 L(.u.l I jJ^ CjljJsa^ C.i^l>- ^-LjJ-SILII * .. -.1 II ^.al^ (_3^^_>. (I) 
.4.5b^j^I CjUlI ^^1,1 ^“i. -.1 » 5 jJl>»J,I CjljJsa.>JI ^-LA 4.a^^ 

4^L(.uaJ I Cj Lla-*J I •*• ^ .al^jLlI ‘ ■ ., ,,1 tl 2 l-s ,^, >1 ^| t-s" ...» (2) 

i^jji Ij-l^ (jLuujVI j^jji ‘ SJlC Jsa_tu^pja 4-a-»-'j^J 

4-Bj^-.«-dj 4-5e-tia I j Cjlj_La_>. L^ (jl I /U ,,^VI L^j^Lu 2 l-s ,^, >*^l I ^ 

• ^ 3 ' 1^“ (<ij ^jl (jSLliJ c-i-t.uL>JI 1 ^ » Trj 

cjVLa-TLj^VI jj-c. jjl (_j_L*JLI^ tI 11-* <^ 11 < jjlSLaVl j-i^ i^~TVI Ll* J^Ljcj (3) 

. I j I ^ ^ 1^ ‘ H ^1 ' j ’'*'**' *^ 1 ^ ‘ ■. /il ^ ^L^jj V I (Ih^ ^^uSiLi ^ I^ ^ ^ H ‘ ■ ‘^ < 

■ 

tdi£j^ (jA-iLcj jl>.IjJI jjjJI ^ ■"'H ^ CjI^^ ^jlc ■ 1^ ■ 

jJlC I Jjk ;d • l-s« 4^ 1 *“^“i" jjl ^jSLaj LaL^uI c-lC,V jJ^ 

j__jjj I (3 j_jjj I IO) — 40 l( 10 I 2) — 80 jjjj I (^5 i^jju I 2) — 80 I 30 jl^I^I JlII uiiVLalt^ VI 

. 120 ^1 10 = 40 

(5) Polya, G. (1954), How to solve it, a new aspect of math, ematical method. Princeton, Princeton 
University Press. 

(6) Dreyfus H L.(1972)What computers can‘t do: a critique of artificial reason New York Hater & Row 

■ 1^ ‘"j~_^ L»iujj dA*-* ij^-*-^! I ^ 4 ^LuujVI CjLiill 4jJij_LLaJI CjLiill (7) 

CjLjlI d>c. » ^l''l^^~ 4jj_jl>ijVlj 4 _jjU.VIj 4^jjlII CjLiill^ u-ijJulJI CjIjjj CjljUdaJtJ 

. . 4_tJJU3 »>-s ^ ■ ..VU 4.5B_a^^l 

CjLiJ J ^ J-jeJj-uaJ 4 _».ajJI CjUlI I^JlII ‘ ■ ■ tl CjUlI (8) 

<>J_A ^JISLl^L) (Jil-a « 1 jI^ CjUlI ^cj.4_uaj (J^ 4 .».ajJI 

. (^^pII)directory, if.then, save, type, print t JLa 2jj 4 Jiill ^ 4^jjLa CjUJ^ CjUUI 

(J_>J 4_2_2_^_*_a _jl (3 -jL-^^ 5jj.»_a CjLajJji_a La^jl CjLajJjLlI dj-* U^J-“ ‘-^LLa (9) 

(J_t^jdLll 4_ij_^Ji3 jl 4«djl.ij.<^l 4-a->.^Lc j->JI)) (Jj-a c_dlSLII Jl>.I_^ dj' ^^-^3 (JjLuoJLI 

gl U »>-» ■*- jl 4_iJ d>-* (_>«^ 4-a->-jdlI 4_aj^UI Cj La^t-lI d>^ JJlC . U. . 

. (^cJv^^dlJL I) . I Cj ^ I 5 LiaJ I Cj 

(10) Winograd, T. (1972), Understanding natural language, Edinburgh, Edinburgh University Press. 

(11) Boden, M.. (1977), Artificial intelligence and natural man. New York, Basic Books. 

(12) Brady, M. (1983~), Computational approach to image understanding”, ACM Computing surveys, 
Vol. 14, pp. 3-71. 

(13) Pratt, W. (1978), Digital image processing. New York, Wiley. 
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♦ f 



VlW 


t ^ 1" iS Ijijfc (_3JL^ 

ulllJtUl 0->»J ^jJutJ ^1 (2>^L4-1 ^ ^5 l-s ,^. tVl 

^ 't 1 lLs Ltfol! 1 4-L<a-t-aJ ^ I La IJ t « 4-tJLj-LLaJ 1 

J^LUj 5jLc 4_J1 jl Mij La utilitarian activity 
man machine interaction (MMI) 5_JV1 ^ ^jLcuL'^l 
ijJjJL_uJl p ^ ^ (J_£^Lxfu_a-i uLaLtfu-lJl lj_A ^ 

^L<_u_iVl JL-t-aJiVl J-£^l Ml 4 > L^-ijj Ml tVI 

1 JL_A (J_»_=*o ^ 1 1 ^ *' . .a c-t-i-o L>J 1 j 

cliLiJLJl La fiLiJL JJtJ-i .^"Vl 


BjLia^u ^ L 11 oLtiJl lLUj LLILj .t-stl 

4 j Ml \j-Lllj 4_jj_j_L:^Vl CjI ♦ \ ll£^ ^L^Vl 

4^ Lljt_j La ^ LlL 1 (Jjju-u 1 j 4^ L_<_u V1 j 


(2) 


LLjJI c-<-t-uL>Jl 4 Jl1j cliLtUI aJJt ^ 

LJjlII «L?e-aj-ril CjLlI aLb c-<-i-uLu ^_y^l 


1 (Lu M.nt j lJ^lP-* 

p.j>.j-ILa a l-s. ,.lj t LLjJl c_(_(_uL>Jl 4_iJ 
Vj. aLrsoVl IjLA ^ ^jU-Ltl ^^^-compiler 

j-_i_u_il i>J_A L_j_LjlJ 1 4.j?e_aj-Ll CjLjlJ lILiTo 
cjLjLI LiUj ^_a ^ L" L^i Vl t p-Lt-TJ 1 j jJLjjtlLj_uVl 

Lul Lb^ L^.^j>.l^ 4^1 SLJo^1j . 4-1^ LLa-ua 1 
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^UikiAUI pISSJI 


cIiIJlI ^q-LCJ j-La-tiaJ (jjJ-iJ fiLut-uia dJLn-u^ 

Lo Lo fiLflJjJo J_>»J t (-_£JL^1 1JLA . fiL;e-oj-^l 

-fiLi^j-LaJl jVl CjLLijrt-a 4_La_i_ul.t-s tl fiOili c-(-*_uL>Jl ^ JUrtTn-u-a clLi^ JLi 
^Lbtj Lo 1 j._uSL 3 . fiU 5_iL:tlu_oVlj 4-0-43 tJSLiTu 

^\Ilo ^Llrt-) JL^ ic_<_*_u 1_>JLi CjLojJjlXI 5jLC,L 3 Lo (j-^ 

:^LUL^ JIJ^ SuLkI 

^J LSlb a L^j-tloJ Clt-LQ-i-o Lj Cj"^ ‘S ' ** 

((S LjjJ-t-u 4_u^ <-_sVI 

t^^LlIl j^eJJl IJ-t-u-lI IjLA 4-0^^ ^2 >^Lo-»J 

(^^^-U-uJ 1 ‘ ' ^ ^ dt-L^CU ^~ ^ 0 ^ C-t-TK Lt^ )) ^ 

(j-jj-llj (JJJ jlj-SVl (J^ ^JJLO JUj-1 Lul ^jLjtil iJjLA ^^\lOOO < (JJjS 

(jl ^ ^"jL3 ^ dt-LQ-l-O ^(J-O-C, C-O*. Lt-sS jJ (j|^Lo-t-1 LJ3"* 

^ jLjlLI jla ^J^LtTu jLJd,l ^2 >^Lo-»j ♦ 4-u^ (—3VI L>^ Ljj-L<-u 


4.j;e_oj-^l CjLjlJJ Cjljla_>Jl Qja 4JL_uJL_uj ^LlSJJ cl) L<i_jJjLx£^ 

JLC,1 j-SJ 4.j>.jJj t"'ljl ,,. ^"i, ..y t ^Ltfo ^Iij_o-i (Jlj-i-uJl 1 JLAj , L^j ^Lj^l 

(j-* jjlj-i-uJl 1 J_A (J-ILo (J.jj_>»jj , 1-4^-* cl)LojJj»_o ^lj.::tIL(_ul i_3jL4J CjLojJjlLI 
SjLcLSJ (^J-juoj 4JVj 4J (JSLJu (^1 4^L<_ujV1 4jlL!L) 4_;jt_u.LaJl 4jjj_Li3 
c!l».-t-o-<-u (jl ciJjjG CjLojJjlII 5j.cL 3 (jl tc-t-t-uL) CjLojJjlII 


^ jLjfc-Li-uJ 4^J-JaJl ^ JU^ L) 1 ^ ^ ^^i_u1 4^^-l.u ^0-<-u1 

JJ-C, jl J 0 _^_L^ L_L»_) (J-U-lJj (j^ ^ IAJ t 1 ^,Vj_A ( 3ljj-l (jj o" ^ ^ 1-^lj / (j^ U>J a 

jo 4 ^ 1 j)j (jA_aIijJLl oVJ 4 J (jj.oIl 4 -o (jj:t_)-jll^l ^jb-jJj i ^llLo ^o^Lilal 


.(j;yLO (^ 

(j-SLo-i L^V aBj—aLj ^-jLiL) 4_1 (jj_SL) (jl 4_j_LalLll 0jjt ^Ijiitlu-oV (j£Lo-ij 

(j_o Lr^(jtj tio jl(J^^ jJl (j_o 4JVlj (jL-ujVl 

(jL_uJV1 (J^:L^ (JL?e-o 4 - 0 \jt cl)IjjL n" ^3^IL) (jI Lclj 1 1 0 ^ 'j ' (JJLiHJ, 1 ^ 0 - 4 ^ 1 1 

.4-o^LSJ1 c 1)1J-LcaJl (_^ ^Vl ^-o 

4_lo-i-oL<-u Lo ((4_jjLj_LLaJ 1 c1)IJlU 1 ^0-43)) cl<->iJ J-U (_y^l ^ Ln ,^. <Vl 

Lo 1 ■ ^ ci»-) 1J j Lo LLa (^cf.^Lj^J 1 (J 1 ^cfjJ 1^ . ^ ^ L\ > 11 ^ I (^^ * 1 ^ 1 (.1^ LLjjJ 1 

4JtU 1 o Lo-lc. J lA 3J , 4_j-o1 5 Lj->»-l 1 (_y3 V-*-3 L 4 J^3 (j£Lo-)J ‘^sk-jljk-us 
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CjIjLulII ^Lol « )) Cr^ O^ 

Lo 1JLA (_JIL4-1^ itH) 1 jLulI 1^ (_j_^_>»Jl i>JLA 5 _i1^^Jl11 Li-u-lI 1 

u Li^ ,Le galistic aspect c^L^l 4jlr 

t4_tJL^l^ I 4 _^^^jl 1.1 ^ jLtH^l (^ I ^ ^ Laj LiTc^ Lt 4JtiJl 

J^i (^jJl ^ \t^ ^ "' (jajujjkl jjji (J-*J 

^Li-u-i^l fiL<j_it:?E^ ^1 (2>^L4 -i La {yu [^l 5<iLi£Lll yu j-iL^iiJl 

Lua_>J 1 a_i_u 1 j J (2>^L4-i 4j I ^jySLi-u.a^JuJ JLSUju j , ^Ljl 3 aj Lo J t Ljj-la_i 
^1 jL^tt-Tn-oVl L^ jqILi a_Li;jSL!l aJtU a-jiSLxfoJlj a-LL^sljjJl 

(j-ij-Jl ?.ljj-^l »l-<a-lc. i>l_>»jlj i>l_>»jVl IjLA yu ^ ,[^jjlL11 

ijy^L.a.a ^-iTuj p"^'J,tiJL£jL>.Vl jL^i L£L^L£L^1 ^^_i_ujj_i 

1 ^1" * 1 ^c5L>»j 1 1 11 a_^Ja_iLi 1 i^ 1 ^ 

jujLso ^1 t fiaj Mil )jy* III .arrangements of basic symbols a_u^L^Vl 
L^j-ju jJtj universal grammar *'^^a_jiSLll «;UtjVl 

(JSLI Lua_i^J 1J (j-u-<-u V1 ^1 JlC, 1 1J uLsjij-JlJ 1J 11 ya ^ /C 

/, tl a ♦ tl t 1 ^ ^ ^jySLi-u.a^-tTuJ * a^LcuJV1 CjL ilJ 1 

-a.jiSLll (iLjc-iVl [^i-a_aljLll ya j, mi ill ' ^ t•" 

^_I^-L.iJ 1 j 1 jj-* 1' innate a_jj)j^_a ^ ^ ^^Juj La^iTuu 

«;L:t_lVl (j-u-ij (J^ U5^ J.<il<->JL1 J-^ (J^ 


CjIjLulII (J-l1j>0 L^jJtlu-uJ 

' i ua LtSLl 1 1 ju^ ^ ^ (1) ^ i^__$ \-uj jlI 1 ^ a t-s .',. < ^ 1 t ^ > t Li^ 

^_^j_tJi_4a-aJ_<jj:til a.jj:tl£a_i_uJ 1 a-u-Jl yu a alblj ^^LjlI ■ 1^ ' ■■ ■ IJ ^cilj-11 

(J_<j_>Jl ^j-SLTlJ cjL<j_L£LJ1 cjL<j_L£LJ1 (jj-SLTiJ ^Lull 

LiJJIi (j-uSLc, .a_Li_>Jl 0 jjt (J_<i_>»j a_a_uuLll a-^uJlj-ciiljLjjLJlj 
inferential a-^Vj" <.iVl CjLj_L4-*J1 LLa 5 jitlll a^-^j JlUIu 

p ^ 4 1 <a [^1 ^1 <a Ml jl 5<;lj^ c-<jt]j processes 

ijy-^ lS' (J^ Cr^ (—£ilL:t_i V ajj-illl ^ ^J . ^ /11 

. <J-^ ^ ^ i *-1 j da^Jji_aJJ t y Lib ^Lo^V1 

1 j^jlILi ^^u-l 1 a_lSLI^ i syntax ^^dSLlI c-(_i^1^^_l1 y^^ 

:iyu-L>.aJ.a^:tiJ t' V JL^LjJLi ysic^j ~ tt-stl CjLiUl 
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^UikiAUI pISSJI 


. isyntactic tree 

j-u-u-flUJ ^j-t-i-uJ [^jJl Jljj>.^ 1 4_jJLJ_LLaJl cIiIJlLII jj <11 ljufc (J^ tji 

jjljJa fid L_u_<j_>tj ^ ^LiLLfo L)^ ‘ ^3 

»1—1—11 L)^ L^^-Lu^ c^JL^l i LJ. I LaLc ^ '"•‘‘^ ^t-tj-^J^ I 


1 LLSj-Ls j j ^ (_jj i fiLSjj-Ls Li 4_jJLj_LLaJ 1 Cj LiJJ 1 ^_a 1 jj 

1 j-j 4_La_i_u 1^ LAj-jZtrt-i ^ Cj Lj-laj ^_Ja_i 

4^1 jJl LJLjLb i jLu^Vl (j-*JL^I i^L.uj'^l (3j^ 


Lu^J-JLdJ 


5_»_lj_u ^-jjlj-lLiJ 1 cjLill ^^11 j u_)LiSL!l jj-* Ijla p' 'jj 

I jLjfcTn-uI 4 _u_uL_uV1 j_uIjlI. 1 ^ At! 1JLA 

CjVjL>JL1 oJLjJI (J_t-!a_iJl L_£i_ua^ .CjLiJJl i>JLA (JiLo ((^q.^» 4:>.jJ p t 

LSjLj_u O-o JLitTn-ul 4_4 ->-^^.IlL1 (5^-4^ 1 

.c_(-<_ul_>Jl ^_4 '^• 'I ■ 11 jlj_>Jl ^^SLi Lo ijljj>. 

Cj1jLj_C, (J_j_L:t_!lJ C.<-u£^ (Jj-sa-i!l jJjLlLij 

i^jl^Vl forinalgranimar j-*- /tl a a. i4»-", ,.a al 

^L^Jl 1 1 JJt Cjjj-j 1 5_<_u^^ 1 ^iSLcu.!. 1 (J_LtfaAJ 1 1JLA t ^ 

I t ^^J-lL^-lI 1 1JU^ dt^ lX^-u-u 1 1 1 ^ ^^u-4 L^tJ 1 ^ 11 

♦ c-»-<-uL^dI L^ (^jJl 5jj_LiaJl 5J_4atl! 5_ijLjlI1 ^JJ ^11 

(j-C, (JijJialLl lJt 4"^ c-ul* (j_ujL_uJl (J_uaAJl L_£i_t-a^ 

^1 jLitTn-uV 4 .jJ- 4-»-11 (J£^LfuJ,l ^Lj_uJ 1 ^JJl_Ll^, ^^ixSLtl (_)-£3j 'tl jJ_jJ_>tj 

(J_ua_iJl t ^ * Ij-j^ ij (yu (JL-saaVl ^-jjljj-LiJ 1 diLiJJl 

JlJLJ i4_jJLj_LLaJ 1 dilJtill 4_>JL»_4 4:>-3a 5j-j^ fiLuj-Al lli 

c_<-*-uL>Jl 4 j C.«-L>.jt (^ jJl (jSLxHJl (J-* 4J.4->J1 (Jj^^_>iJ j^yJt filicLiiliJl fiLj_Ja^l 
' tl p ^ a (.". 'a- I (^1 J_j . LaL_L»-o (JiLaa internal form \ J-SLd 
(J-jJatlll (J^ ,5-^^ Cr^ Cf^J Ltfa.1.1 aljJi-4 (_)-£3^L^tIu_ulj 

CjL urn-uVI LiUj£j 4^ CjJjj (^jJl j^Lu-uJl 4J_4atl! (^JJ ^11 

c-t-<-uL^dI a Ia / ,.lj t aJLA C.<-4a 4 lj-<-u ^Ltal 

»^Lt-uj^l ^ 1 


so 
























LjSLs. ^ 1 ^L_uj^Ll <Llj_u_l1Li j_(_u p^ lJijjju ^jl^ LLa (j-I 

siL^jJJ lJijjju ^JL2j (^J (J-uaAJl CjjjljIu 

t_i_ll (J-* t ^ 1 "t 4»- a (_i_jL;e_i L^-Lo (J^ (Jju:aILl j-^L»-o SJlC, 

(yu-asfLjl cjIj-jJkJI (J-* ^LCiil j\ i^ft_ujjLjJl SjjlSJI (Jil* ?-L£^jLll 
t ^ ' -a (J^ ^j-U-^t-1 J-^L»_ll (J-* Ltiajl [jjt '^ ■ a" , ,. 11 

‘.SjJjtlLll 

^j-4^ jLulI. 1 1 JLA 5^^ (jl . fitSjj-Laj gLl^n-uVl cy^ SjJLSJI - I 


(J-^Lill-J tiJUj ^ L^-LuJ ^ ^ 

1 jL^ , 4_a«:^ULl (^J-A gl A 1 " ^ A CjL^jJ <—<ul^ 4 LoLx-i 

d t-N j ,,. . tl ^L>.^1 ^1-5 ((S Li-uJj^ 4 _<j_u 3L£: L-ajlj ^J1j-t-oJI 1 _l^j>.j 

,((1 j tl U ji 4 <a i^\_c. Lojj i V» (((j_a^Lj L^j i ^j^S[j<( V)) 

.^_^JJ>.1 4_SjjJia_i LaLula L>.jLfo iCjljLutil <LcLj_t^ 5^Lc,l SjjlSJI -2 

LI 4_t£!_<j_Ll ji 5J_4lL>JLl ^jLllJl ^itscr-\ j^i t^Li-LLi-oVl SjjlSJI -3 

. ^ ^ J-JJ LaX 1 j LulI 1 1JLA ^J-^-tTuJj 41 ^ 

4>^Lc, i 4JlI (J-* 4_<jj>.jJ1!1 5jJ_3J1 -4 

^j-:jj.S>Lj dl ^j_4i£Lju 4 JUj-^sellll 4-Lm-a 

j*-^ (J^' ?.LLic,l 4 5 _Lj_>J1 cjLj^SLo jqJIj 4_u_i_4_4Jl cjL^^Ljtll 

(J_4iu-£ 5 ,^. a1 / a jlLc JUlj Cy^ 4-u-lU A-l^-aVI 

(J_4faA]l IjLA u_)Lj_4_u1 ^1 4_jJV 1 5_<i:>.jJlLI CjVjI_>J,1 
cj L>. LllLi-lj V Li ^Lj^l Lla , jUjjjtjJl SjjlSJI *-_)Lj^ 

(j_4jl_tJl J_iJ_>*jj 'tl , > 4 " a Lo (J^ ^ (J_<i_xl4iJ (2>^L4-i 

LtJjJi^J 5»oL^l uliLj^SLLl ^_^Jt:>.j ^1 , CjLui_4_4iX 1 (—SjJuJl SjJlSJI -5 

dhXA_l ^ . *r. 11 ^ I 1 ^ a 4 d^LLcJ^I 4_11 p ^ at! ^ 1 C- 

c_tlLaIl^ fiLc,j_4J?E_a j \ ^c-4-4j1 ^JjLiTli-uj LoJ-t^ CjJL:t_i L4£^ 4jJij-L3 

.^JVJLlJ_uVl j] ^jJtXl Qja ^L?e_il 

Alan o^O ciri^^ JL^ ?.L£^jJJ (^-uj^)jLJo-V ^^Ll!1 -6 


SI 













l^UiiuaUI pISiJI 


^j-js-Tn-u-j Lul ^* ‘.^^IIlII jLjIL>.V1 CjLuJsLjjJI ^Lc, Turing 

3_La_>JLl cLifuLij fiL>.jJj 4_l£i:?e_a 

Lj^Li IjLii V LuSLlj i^L_u_iLi ULo-ij c—(_*-uL>JLi LiLo^i 

i>J_A ^ 1 jL^tH-i-uLi ljljj>. l_tjjj>.l llil^ .cliL^j^l Qja 0-3j [^1 d-Loa 

<d_uaC j-I L£^ 1 j1 Lo 5_5jjLa (j-^j-11 (j-* ^_IaIu_uJ i 4_i^jJaJ 1 4_La_>JL 1 

^jLSJl . ..j^ 'c^'"^ oi ^L_ujVl_i c_<-<-uL>JLi 

V ^ ij-Sj 5j£Li!l i>^" i^U 

. jLuja-Vl 1JLA ^-1 Ijr^ Cr^i 

jLiJLvVI SjLC, ^1 L^ (3^^' «LLj 1SJ1 p :flj 

- ^ ril i .t-stl ijJ^i_(_u t (J~^ 

(j-4_<-iaIu l-<i-u-i p-^-^1 A-iLaJL? 4_iJltae_a t_ i_il4_<_u.4_>Jl j-^LjlLI 

^LatJJl (J-^ (j-u_<i_>Jl j-^LjlXI (J-* (J^ j>J-A (J£^ (j_ujL_uJl 

»jLctjJI ^LulII ^ Luo»» I 


12 










I CjUlLII <L>JLjiJI 4.dJlL>iI,l Cl*je_JI 2 U ,^, >Vl < (_JiIJJLI ( I) 

CjLaJ l_al i4_lVI I ^ ^JlIII ‘ ^jl>-IjJIj j^.^W 1 .,." L^jJI ‘ ■.-.1 tl 4 J 1 J (^ 2 ) 

- 2 ,> , .un cjLLUI JiLdJij CjL^J^ ^jJcILuuj ‘ ■ jJlLa)L jIjlII 

■ 

L_Lj I ^ I ( ^ ~ ^ ^ .3*^ ^ Ju^ CT^l ^ I ^ /^‘‘i . /iVl ^-A^'Lc^ ' j ^ ^ LlA ( 3 } 

(j^3 ‘~'j■^ ■ -' ^jt {{f^jjj)) (J.A^ 0,5^ lX'^ «(_)aj» 2JVj 

. • 4_u^ I 3 ^^_(IclC ((^_)^» ^LusLdliJ ^ JlII I 

{4)Chonisky, N. (1965), Aspects of the Theory of Syntax. Cambridge, Mass., MIT Press. 

2_<j/jjJ,l ftLal^ performance competence SsLiSLII (j^-i J ^ h j ^ <, „ aj ,^~ ^laI (5) 

^<i.SL><j jL.d_j_5JI ^tJa^ O-a-JI (_3Jufc ^__$jJl!1JI 2j^LJI 

, ,1 flj ,~i I ^ I 1 1 t-s / ^ ^I Li^iSLa « ^ 3 -'^ ^ I ^ ■ .iVI 

<La>. 13 ^g> j - 'dl 2JL>JL! ^Ljjj #LLx>.^I j^jji Jj JjJI 4_! (jl 2_ua5B.2jJ.I SjJaJJI ^jl 

'pK-il^l 2jjJiiJI 2.5 jjiJ,I i \ 3 ^^^.jjtj V ^11 

(^^1 j»lSL>.Vl ijji ^ ■>>“'" j competence ^cJSJlil 2jjJiill ajjijtllj 1 ^ j-till t—sjjk 

. . La 2jLlC I t-s-s. ^1 2 c?*^ ^ 1 I I Aj. 1 1^ \ 

(6) Winograd, T. (1977). On Some Contested Suppositions of Generative Linguistics about) the Scientific 
Study of Language;, Stanford Artificial Intelligence Laboratory Memorandum, AIM-300. 

4_^J_G!3 jI CjjI^ S I 1 I J JlcIj^I LLA 1 ,^ 2 '\a tJSK-i ( 7 ) 

• ja^LSLII j_^ILII-<LjJVj ji 

(8) Chomsky, N. (1975) Reflections on Lanuguage. New York, Pantheon Books. 

(9) Chomsky, N. (1982), Rules and Representation, in The Behavioral and Brain Sciences. 

(10) Schank, R. C. (1975), Conceptual Information Processing, New York, North, North Holland. 

(11) Gofstadter, D. (1977), Godel, Escher, Bach. An Eternal Golden Braid. New York, Basic Books. 

(12) Dresher, B. E., Hornstein, N. (1976) On Some supposed Contributions of Artificial Intelligence to 
the Scientific Study of Language”. Cognition 4, pp. 321-398. 
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(j-C, » p ^ ^ «4_>JL»_a)) 4-<a-l£^ ^ JL^eTh-uj 

(J-t-aAJl 1JLA L^jLuJ gQlajJI SjILill A 

a 1 (J_u_4-i i^ \ *-jL^ j-j-olu 

j-aVl J-*Iu ,(_^-ia_L!l (J-* ‘ 'i" tji 

LiJJj ^j ^ ‘ jI) c-«JtiIl 

JJLC *-_sL_a^ (J^ ^ ^^L-sa^Vl (J-lI^eTJI 

Vj . ^ilLa LLa^ 4-Lm-a Cj j 

t. < « ni (Jij^ jM "w^?l U tl OiXJt J*\ Ml" 
c:ii-iL£^ L^jSLJj 1 /t-s <^V1 ^,l£^jLll ^^0^ diLa-lSLlLi 
1 ju^ ^ ^ ^ * c-t-uct.iJI 1 

. J-LsaAll 

:U^f 

(j-a 5 _<jj:kjIl 1J jL£l^Vl JJL:tj Lu S L^a^ 

Jl^ c-tj-uL^Jl gi t-s / ..Ij t 4 JlI 

i ^ '^cjJ- j IJ j-^dL? tjj ^ J 4_xflL3 LLo 1946 ^ Lc, 

4_j| 0-3jJl lLLIj 0-il£j 

cu|j_iJ:J| ^ 4-aJ_- r'r , , i U 


S5 












l^UiiuaUI pISiJI 


1 i^y-U.JJjl 1 J 1 1 JL>. I 1 4j^t.tjJ 1 

i(_)-ia_Lll (j-^j_tiaJli 1 ^_j_uuiJJ (^ I L^Jl^ ^ \jJt 

CjL<j_L£^ j\ (J-* 1-Jj-SLa aj Lu^ Li (_^-ia_tll ^LlISLiToJ 1 <L>JLjLil 

. 4juLlLa 

<L^j J_i 4_La l£^ 1 ^ ^J J Li (3 ^^Jlu L^ 1^^uJj 1 O Li^Jt.LsaJ 1 CLu l£j 

cliLa-lSLU ^_jj:tjuaJl l^-L* (^/GjlUI qja (JSLl fiLi^L£^ 

LaJ_t^ ijr^ i4_iilL>JLl CjLiJJ ^^l£L!l c_t^j3 g> *> S^JJuJLl ^^LjlLI CjIj 

. Lj^-uj <L^Lx^iILa 

fil_LoLSLll cl)1 L^ 4_<i:>.jJlll C-c^cIa 

.jjLuaJLl L_£iJj-uaj jjJLiK jj-* VjU (J-*-3 JSLI 

5_jj-_j_L:so^l 4_u_ujjJl fiLkill (J-* 4 _<i:>.jJ 1LI ^-aUj-J I 

4jj-jJj>»j'^1 4J.<iIL>JL1 c1)Li:>.jIL 11 (J£^ L^ 4_u_ujj fiL<ji^ (J^ (^^3^ SjLc, 

i>J-A Ij^SLaj . fiL?e_pe_uaJ 1 L^-Lo [^1 J_)JlJ>*j 

. 1 1 Al^^ya 

*-_)j-Sj LoJju cl)LL lli-uJ 1 4_<jj>.jl]L) ^LClaVI <Lc,j-<_u_) 

((_J_jI_uk jL)) lS ^ ^ (J-* ^^ ^ jj-* 

(j-* 5 jlc,L5_) c_<-*-uL>J 1 tji t , 1 I-n"" 4^Vl Bar Hillel 


* cr-*^ ^-3 ^ 3-‘^3^ ^33^ ^ ^ 3-^3 ‘ ^ ^3^ ^ ^ T"*" 

^ 4jl j^jCL) c_t::t-) i t ' ■■ * (j-A_u_uJl aJJt L)^ liiLL p 

j.j:t_tJl ^3^^ clt^^l LiJJj ;J'^'*' '"' lS' L>^ 

5_lVl fiLiJL) c-dcSLj tJlj-j ^ cii_)L£^ c_<_<-ul_>Jl c_(_*-ul_>Jl 

Cjjl^ ^^^Recursive Language SjjIj.£LiJI 4_ii!l Sj^La (j!j imachine language 

^JJL) ^L^ttTn-uI ^>JLA ^LLoIaJ (^jJl ^j-ujjJl 

Qja i4J_^_>Jl ^^y3jua (J_u.4l<-I (_JjLj-u^ JL)V ^ 

(_^Lu_u ^ftlLrtlL) ^ ^cl)l-<a-l^l (J"^j 

^IjL^ cicrt-cJl (—tuLTn-ul ^ 11 ^Ljtll ^J^_4-) 

I ciJLcj^ I La JLI^ 3 ^ ^-Lcu ^ '"‘•^ "^3^^ Jjt-) 4^ VI 

♦ c1)L^Llo>VI 








^jSjuhJI ul^l ^.^Jlao jjoc 


^jLc, t ^ 'j' ^LaLjsoI ^ I970j I960 L* SjJLaJl 

1 (^j-*j (Jri-^ ^jL:t_a ^JLC. j^i 4J_<j_:^l L^* (J^ <':r 111 

^_^jJij^j:tI<J 1 jj:t_tJl ^ 1 JLitTn-u 1 i>l_>»jVl .^LjlILi 

JL^o 4 juLIL« 4-tijj^o JLcl^ ^ (jjs JJLC. 

fiLrc—Llu ^GJjLs J_^ ^_^_lL1 1 JLA (JILo ^1 Vj SLLajtll 3JLj_>Jl j^LLaj 

^j-a J^L^l jjljlJI . j Ml \ combinatorial explosion jl A t 

JL^ ^l_=*oVl Lot ,4_jJjVl <Lj_Ll! 1 (j-* J-<Cli-uJ ( 2 >^L 4 -i 

^Ij^rtTn-uV i-LsLx-ii^CjLjiSLll (J-* jl K^y Words 5 jlJojJ, 1 diL^iSLll ^ jLitIu_ul 
Ljj>. j^_4-j L:t_a Ljj-j ELIZA lj-^1 ^Cuuj, ^ ^ L^i_jij>ij j Ij-L 1 (J_4->d 1 (j-* Loji-*-L 1 

^ fiUl Vj ifiLjJt^Llll gCLcxi-^t j.. ^/"j , i>l_>tjVl 1 JL 4 J 

aJJt> (JIlI (2>^L4-i t IjLo- 
1 jLUJ 1 <Lj_ujJuO ^-p-^ C-t-J-llaJl (J-4^ 

jJLilJLl L<j_£^ i 4_j_»_j_LLaJ 1 fiUtilLi (_)iajjJLl jl(JA-J lj L)' 

.5_tiajjJLl CjVjL_uJ (jyic, c-i-jjrt-i ^ dl)jL::tjJ (^jJl ^_jJLlll 

.^^^LJuILo (JL>.jJ 1 ‘.S-tiaJjJLl 

(jl (J-* • 

i^jj>.Li j\ 4_fljj-Ia_i 1 _u^_Sj Luaj *—(J-* - ^ ^' 

9 JJL:t_a JllLo lILiSL^^ J-A : Ij-^J 

. LlA ^ 1 ^ 1 ' dl-s ^^i_L.o». L )1 * l-t-i-aja- :1 

9Lj^ < lLUjuv l£.Lu-o». '. ^3^1 


.Cj-SjJI pbs* 'S fiLuHSLo (jy-t-lJ 33^ ^1 - ^ ^ ^ 

a-uLtSLo llLiI ^l_4-<-uJ t u. ,,\ ^_j-Lil . ^3^1 
1JJLC, ^3"^^ 3-^ * 1 JL>. ‘ L.j ,,. t 1 jLtX ^3^1 

j\ 4_<jJi£^ Lol »^ji3 (J^ cJj' -*^"d Ktl cjL c, j\ ciiLa-lSLll ^lji3' l>* 

^J.JtILi_u-o L^I:>.J_i SjLulII L^-t^ dlc::t-u Cjl-<a-lSLll jj-* ‘ ^ ^ ^ 

LiJJ jJj ^LjiiajLJ jJl (J^*^ 5jL>.jJl jj-* 

.uLa_4_tJl j\ 4_<jJiSLll ^-oLjj-^1 <-_3jju 1-<^.1£^ ^L>.Vl (j-oAj L)|-^ 

:(_^Llll ^j 3^1 ^3^1 33"^^^ ^Lluj^ 
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^UikiAUI pISSJI 




=!=) 


j I 4_<jJi£^ tj' Cj^“^ ^^ i» 4_<jJi£^ tJ^ 3_4j;e_tJ Li \j 

.^i 4 _<j_ 1£^ (J^ ^ LaLw-Al J-J-*-! ^ Cltjj:t-i CjLjJSL!! jj-* 

^_^j_IL11 5jI—ljlJ 1 l-<a-l£^ ^-oLjj-^1 5_iL>.j (JlL^j «l£J_ijJ1j '’*-5 

. ((^ I )> ^ ^ JUrtTn-u-a L^I:>> J-i 

. lUJ 1 j 11 1 tJ-A ^^^_Laju^ 

. 5j-jj»_u3 Li 1 j ^ i i Cj J L1^ 1 '. 5_tiajjJL 1 

.tiLoJlj (3^ , Ij^J 

^_j_LaJLJ (J-oAj 

. IhX^ Lt-uj^^.^ ct^I <—£^i-u Lilij ^ ^' 

• lLLijJIj 

.Sj-LLi o' 

Qja SjLiJLc, Cj^ljjj:tlu o' ^' --JJ 

fiLi_j_<-i3 ^JJL-lTli-uj 4_t£L4-i ,^^j?E_tJl 4]iL4-i LLa_<i_tJl 

iAjLujiljaj glje-L:tt-(.^ ^1.4^ LiUjUj t ,1 4.11 4 jljju:u Jj.AX 1 ^oiSLlXI 

, ,, » '-^J * * gLuTtSLa du i . ,, » ^CuLkI 1JLA 4JtiIl 

. Lt-uJ 1 ^ IilI 1 ((. .. ^-uuSLa 

!j lAst-juslj ^L>ijV 1 1 JLA (JlLa fiL>.ji jJLuj 

i ^_a Ljj-^ ' < >." < ^ : L^ Ijj , (jr*-^'J OtP" ' ‘ 4_tSL<i-L 1 (J.a->»i 1 (J^ ^ ^ 1 

(JIlI (j-u-f-I ‘ 1 ^ j<u-Al-iil jl J-a-r^l 

. 4-uLi-uj^ 1 <UtiJl p ^ 4-ti-a-^ C7~^ OtP'^ IjU^ 

d)lji£ij>Jl j£^jG oJljLo SjdflJl i>j_A oJLlAj 

^ ^c_JLLaJl LajL>. d)L>.j^ jL^iil 

5Uj,,..tl JjI , „tl (Jjtj lS'J-I'j MIT jj-* iDaniel Bobrow JL^l jJ Student 
'.(JlLo LLaLx-il Lua-il ^jLitlu-ul » Ajjlj-lLs fiLiJLi 

(S2 I ^ ,3-^ '-*} 2 ^ ^ ) 

^^SLUjj c_<-*-u LuJ 1 JLC, 1 ^ (J"^ ^ Cr^ ^ 

.fiQjlj lUL^-iI jjy^ ((diLclj-ill a(J-a» (J-* 













6.,;a,uhJI ul^l ^.^Jlao jjoc 


/g-V 

(Jjb ^<i_*-uLj l_W illiam Colby ^ ^^U",, ,.jj 

(JiLo <Lj_*_j_lL3 4jlLi jltj' LlLtfuJl tiJjJL_u 

CjLUSLi fitLa-Uj-a Cjlj-iIoJ_a fiUV 1 JLlSju ^ fiLSjjJa Vl , 

a A 1 ^ A CjL^jJ «c-uLiaiJ 1 tj IjlII JlLa 4_LjJua 


Li 5_iL>.J L-ciilbtJ Cltjpt-i ((1» L^I:>. JLl CJ1 jL ulU 5jL>J1 

LoLx-i Ij-J-IJ JLa-tJl ^ '" jJL>- i^\ UL9 ^ :fl 


*lSjW c^LLaJl 2_aLjj-J 
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\1 VI jLfcjj 4JL4_5tiI j^yluJLI (JjitAJ jaJju fiLjJu-LLaJI CjLiill sL^JLil* ‘j j^ < ( I) 

:jJj_a sLIa^ ^CjLaISLILj u' ijJJ j 

JjVl ^jlSm cJj^ O' ‘*01111 j__yjl-Ij Lfcj/jjal^ Ll! jJ (jl^j t« John left for Cairo » 

^jl ^«_cj_j .((5 j_aL5_II Oj-^ ^ ' ^ ***" I JiSLaj tfiLjj^^^jLlI 404.>JI 

t4J_4_>JI (_yl*Jl (Jjlao ^__$l (j_J^ ^ ijJJj (jl VJ t4_5B_iJe_ua 4JL>JI oJJt jO ‘ .. -.1 H 

CjLiVjJL) I j <jj J ^ _^. .•^'>\ I ‘--1 ^ ^ 4jJVI 

Interest rate rose 4j)-tl:^VI 4l4J^ b^UI >l>.I ^ ^L^ClaVI Jjula)) :^LiII SojcIII 

. (^<sj>.jJlil)%l by 

(2) Weaver,W. (1995), Translation, in Locke & Booth (eds) Machine Translation of Languages, New 
York, Technology Press of MIT and Wiley. 

<L5B_aj_OI CjUlI (J-uOj . a ,,,j^ySLi dj' ^LLalltj/l I jJ recursive sGLj i_Jia^jj (3) 

^ ^ jLtiul Jl^ fiLiill Lai .ijJJju ^w_uuj V COBOL a » I a njJJju ^t-a-^uj 

Jl.cI_j_ 5JI ,_^.j_jLlaj (j^ ^ ^L.a->- (jj-^ O' 0^^^ l ^3 t{Chomsky 1965) 

<lLII)) (Jl*-a 4 _^_^jlII 4JiiII Jl*j ' O' 0^^^ *—d>*^ 

<LiLllj a ' O' L^'^J <lill» (Jj-a *tjj^ dt ^ j’ O' OiajI LtjSLajj 

^ ^ ^Ldaj I j^ < 4_Lji_a a L. ^ < Jl>.jj Vj I JiSLaj b^cj^jJI jj-IaJI <lill)) (Jj-a 

: 5ju Jl>. filial ^Ldaj Mary has flat feet.. LO 0^^-^ ^^0-tl><jVI 4_lSLa-a 

I think that Jhon suspects Jj 4J.aJv » 0' ' ' 0 ^^3 Jhon suspects that Marry has flat feet 

. (^jUll) IOSLaj that Mary has flat feet. 
i-dJj ^jajj_aLS_II (_3-l| 5j-Ia_! (^«.<La d)-a O' L^' *LJa^Lc sLiill CjLaJ^ ^b%* ^ (4) 

0^ 0^^ pl^y ij^ hit>)) 4 aK 1 (j-«.«.a j, (~ir jL:>.f (^^^SLILilOI j-jII 

SjLjlII ^^OftTmOI i^\ O' ‘ ■ - -ll ^H ^ 1 ^^ played ^1 play fl ^ ' O^^O 

(^^Lj-lOL) 4Lal^ 40jjua > ■ 1 L.“ » 4j^ ^ ’J* I JlA O' ‘''' ‘" jOj . ' ^ 

(5) Petrick, S. R, (1973) Transfomational Analysis Rustin (ed) Natural language Processing, New 
York, Agorithmics Press, pp. 27-41. 

(6) Weizenbaum, J. (1966), Eliza, a Computer program for the study of natural language communication 
between man and machine. CACM 9, pp. 36-45. 

(7) Bobrow, D. G. (1986) Natrual language input for a computer problem-solving system, in Minsky, 
M. (ed) Semantic Information Processing, Cambridge, Mass., MIT Press, pp., 133-215. 

(8) Colby, K. M., weber, S., & Hilf, F. D. (1972) Artifical paranoia in Artificial Intelligence 3. 


^0 













filJtUl (J-jIrtliJ ^_alj-^l (J_uaAJl 1 JLA t ^ ' 

^ 1 jL£j . j.j:c_L! 1 ^ 1 J-Jfc-Ti-i-oLi <LtJLj-LLaJ1 

(j-C, Jj-JLXJJ 5jj-i_Lo (J_<j_:^l (J_;1>»J j-olj-^1 
^_^l—»-ll Jj_t-£5jJl L^J-SLotj J_<i_:^l 

'tl jJ_aL£jLLI [^1 (jjJ-i ^JLu^iAlLl 

o-^’ iJt!^ i}j^ 

.^cu-aLHI uLijljJll Roger Schank LiULi 

jnJI^ 4^IaIV» 

1970 «LI:>.jJ, 1 ^IjLl dtla-Ujl 

L^l^L) 4_iJ (J-u-4-1 4^L£!_al ^1 J-Lii (^ 

^ ^ ^ ^^JL>.1 _lJ1 ^ ic_(-*_uL>»J 1 (J^lj 

01 jLilo*Li VLi-ajl (J_LiaI(J 5jJL3t_« c-4^1^ 

Jj* (J_jJL:tIlJl 

i Shrdlu j-uL^ \jjt 

L_Lfia_ii fiLJ_>.^^—11 , -^JL5^ Lunar 

^jL?e-o tjj-i 5^j-illl (J_4_:^l c-aju^ j, 

. i-Lajj 

cliLilll 4_>JL»_1 (J_alSLll p ks '' Lo 5^Lc,j 

p , I -4 (J_SLjIo fiLLj_i_l 1 fiLSjj-LaJ Li ^LjjLjjiiii 1 

-<LiilL>Jll L^iSLiToL j-CjLo 3 -l-t-l 1 5^Ltia_uJl ^JlSLjoVl 
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iL^IL>JL»_a ^t^Li-o 

.(JlSLiToVl 0jJt 5 ll-N11 Cj^LjjjrtllJl 

^1 «1 jJ 1 (J-jIuClJI)) jj-»-i-Li Lo ^ 0_jj>.j 

<_j_*_j_LLaJ 1 CjUlUI 4_>JL»-o tj|-3 i5JLi_>Jl jjyljui fiLu^Lo j' 

^llLo * LoL^-i l^Ljlo^l (j3^ Lj-i^ 

^ IjLA (_3 ^Lc, .(^J-jIrtlLl 1 4 _jJ_4^ ^.L^ILiI (J-^ ^ITi-lLi-uVI 4_jJ_4^ IJlj_i ^1 

. 4^VjCli-u 1 Cjlji£i:>. ^_*Ljj-J (J£^ ^1 Sjjj-JaJLi 

CjLojJjlJLI ^iitTn-oV 4 _jjlj_l1£iJ 1 <LiJJl ^ JLitTn-uJ jj-* t—ijlLiXL^ 

Jl^j_i Jl^ VI 4fiL^e—L^e-LsaJ 1 4_a^-Lt-lI ^__)-saJJtIL<_uJ ^1 CjULuJJ SJlcL^ 


(j-\Io>.LJl * J ‘^^13 - ^ <>»al• tl 4"4ljl,,., ,.Vl jJ^Ll! LojlSj 

fiLillLre-o ui)L>.jj_i j-u-u-illl ^ Kayser jj-jL£j coulon ^ (_P-* 



^2 


rt.juJaJl OUi]i 1 — 4 





















i Lo Lo jl^UiV 1 Jl:>. 4jL3lj SIj! ^ ^ M1 

J_<1^ ^_^,_L»_L1 Ijy-^ ^_;,i:i^ljJl (J-jIuiIlil >4^ 

D, McDonald T.Meehan LLa j^ju . LjjJl! 

^.L^^JLII ,^/CL>.1_lJ 1 (J-* *-_)ju?e_i (Jl_>J,l \jJt Vl 

^ t ^ 1 / A j. /.,. LiUjJ jL^ t <t-N 

L^-Aj 1 _iILcLj t ^ ^ J 1—^1 J ^^-Isa_u i^jVjCIj-uVl^ ^^Lu 

. LaLx-} ^ 1 a / a 

^_aDj-j jjt 1 /t-s <^Vl $,l£^jL!l ^c^Ij ^^ (Jii j-Jl ^_aDj-J1 ^1 

lj_A .MIT (^jJl tLlLju 

^JLSLtTol CjIj g,L-t-tlot SjLc, ^jLjj (jr^ SjJLaJI fiLijJ (jjdl tjLj-ujl (J-4-^ 
dl)JL:tILi ^1 4_tSLA-iJ iSjuLsa-LA <=Lc,j-dajJLl c1)Lo1j-aV1j Cj LmSLt 1 (JiLo filAlltit_A 

JLaJj . g-Lui^l aJJt> fiQijj_ul c_<_jj:t-i Lo ."■ ^_A fiLjJt-uia 4Jtij 

«^ ^ ' 11 j.j:t_tJ 1)) (J-* 5 Jl-a-H-ljj-o ^3^ «L:tt_A Ljj-J J^ 




ijM ^Lliaj ijf£j SjL^ jjij Halliday, *'^^(_gljLJL4! systemic grammar 

CjVL^J 4_ls 3L^ i1 CjIjl^jJJ ^LLula a j^ l-N /11 

<lJVjJ1 ^_^IjlL1 ^jl^t-" I ri"j.(Jf^^.^1 j] ^j)U aU) L^Lbj L^lllojlj JLt^^l 
Lj^ ^l-A^rt-U <USLa-11 cjULlJI JlXc, tJ-LL:trJl aLuI 

. I ^^.^LjlII <1^ jJ 


■ J ^ J ^ 


Cj LiaSLI 1 4_a^ ijr^ g.LuiuVl JJLC, 

S g-1 j-<-ia_>J 1 

((fiLA-3 ))5jL ulj «Luju La-a lA^LLa Di 
. <( A ^ 11 Cj LtA^l 1 4 _a^ 4J-a^>J 1 

•Cr^ 

. ^ ' '■ 11 ^ ^ ^ Q^-UJ Ll^ ~ I 

.cjLjkSLLl 

2 ; 

A LuTu I <.iJ LLa '. ^ 

ji V1 ^J-4-11 ^<.^1 (j i (J-^ iS ' (J^ *• ^ ^ Jj:tlLj_u_A 
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i^<SJU 
l-N tl i^^Ia 

filillSLllj Cl<_t£^ LoJ_t£: 

.j-jjSLI 1 j <>»"w Vl c_iJiSLLlj Sj^L-tSUl 

^<d"l-s^"tl liiLLj 




'. ^-oUj-Jl ^ JlJeTli-ixA 

. IIxSLaj 


Cr-^l ^ (Jj Lt-u-l 1 (Jj>. (J-* Ij-A 

. La t 3 -^ 4-La-i-ol 3 jLlC. ^ I ^c-<-u1 I JLi J->tJ i3~i~‘~“ ^ 

Ij^L^ 03 ^ lLUjUj ifib i_La_j_>JLl . L . ,.jlt ((ijJjjLo)) cUl ^_aLj-^l Li£^ 

■ d 1"11 jJLt^Vl cjL^^LjlII 4-Lli-o t 5_]L>.Vl 
^1 jL?eIu_oL Lljj-oj dt^^l (j-u-ij jjijj ^Lji^ 

Jj-fiiiJl jJajl) Augmented Transition Network ATN Sjj-jtil JL^Vl 2 l£LlAj 
. A-ut-j-ilaJ 1 ^UlUL cjLL^ 5jlc,L^ ^_a jjLtliJJ ((LUNAR)) ^_aLj-j aLuJ (^^LjJI 
j^sfe-u^ i^jja (J1)LLl^ CjLajJjua (Jl)LLj_Jl SJlcL^ 

- (^1 ^ 11 cl_j^j_5Jl 4_j£Lj-aVl NASA (J-* aLja_3 t 

:(Jj>.lj-A Cj^Lj 4-Lli-u^1 (JjJjo 

SjLc, 5 ^^-:?e_iIo ^j-Lu (J_lL>»j -i 

' " ^ ‘ ' ^ ^^L>* 1 JLII J-LLO-d 1 ^ * <J1 j 1^^.J?E_t-uJ 1 ^ I t?^^.^fc-i-a.U J j^J_lL^iJ ~U_1 

^ 'Z3 ■ .■ 11 ^^^jJL>.ljJl (j-u-oldl (j-<j_tialti 1 ' dHt ^L^Lt-uVl 

<ULU Li Jj-J 1 J1 JLc, \j jJ 1 j-i-uJ 1 5_ij_LLiX 1 Cj LojIjlX 1 dlcJt-iJ 1 (jjdc, 1 JJt 

. a .♦ I iLstl 


.j.j:t_tJl ^^LxlaVL fiLoJS^ 3500 (J-* *—^ (J-o-tTuJj 

j-jLj-tiaJl ^^LjlI IjijjLrt-a Lj.^ (_p3jJLJ ^1 [^jjlUI (J-jI^tlLll ^-oLj-J . ..j^ 

5JuliIjL ulI 1 (JiLa Sj^-o-LiXl CjLoSjJIII lLU W:i^i aLLiToVL 

. 5_i_u_ujJ 1 5_La->d 1 (J:L 1J 


uiiLiJLJl olj-j jjL" ljL>. LUNAR ^_aLj-^ 

ATN Sjj-jt-ll (JLoJIjVI <L5L_LjiiJ 4-aj.J&rn-aJi.l 4 Iu_l3j (_<-i-i-u-i a.HI 





















: 1 jJ 1 3JLi_>J 1 


4_jJt_j_LLaJ 1 CjlJtill 4 _>JL»_o Lc.^uTo ^ ^ 1 i ^ JL>> 1^ *"''»■■ I 

. 4-Lt.l3 LI. I ^iTuaJ I CjI jJ-t.rjJ I 

'. J l-tlu ^ i (2>^L4-1 (JylLl 1 <Ujj_u V 1 (j-a fililLo i jjjJj Li^ J 

a jjjrtjua , U». ..j" a Lo - 

JLn-u£^t ijr^ CjLLjjlJI JJLc, - 

lIULI (-alj-iil ci«_>*j C.Riesbeck, C.Rieger, and N.Goldman 

g> j •j filJtUl jj-* *ajljLLC, (^jJl MARGIE ^-LLu 

. JjLJ 4 .jJ.<jjlI1 aJJt l_£1ju3^ (^, 5 ^ <-_3^_i_oj i(^j£Li!l i_La_iljaJl Qja (JSL*!/ 

^lLvI jJl (J_<j_>Jl <LcLj_u3 Jl;^ Loj ^i-g-UjJ 1 

Lol ^L*J1 cjL>.LLlLi-oG l)' ‘^^1 

. 4_tSLi_uJ (j_ul_tJl j] i^LtJl lLUj fiLLjJLA ^.Lulul 

:4_cLj_uaJl 5 jLc,Li jjjjs-jLo C:r^ ijr^ 

(i-^ 

. ^ju (jjU - I 

.(j-oAilu I iM ^ CojLoj lSjL* (3"^ "2 

^l-s",,." ijj_aAZ<j ^1 ^t-s",,." ^ L^V (3j^ ojLo -3 

* J ULH" o'^ (j-oAHj tj! 

^LTi-lli-oVG ^_^y:>.jLo Cr^ IjLAj 

.i fiLi:>. ( 3 JL-* 33 ^ ^i *. AL>. 1 jJ 1 5J_<i_>J 1 

tjl aZk:! -I 

. ^\jj Lo L^j Li [^j Lo J * M l " ^ -2 

tj! t^jLi -3 

^.L^^jlII LjJ 1 ta'-i 3-31-^ ^L>»j L3I (jL^ ^ t ijJL_LAj 

5J£Lafai ^kjoLfo (JjAjtliJl V t j^Vl 

L>. 3 _illj LlA -ijJA? CjVI_>J 1 3 ^) 4 ^ 3 !^ Cr^J ^l^rtTn-ul 

jj-uJjl M l " T 1 ».^ Vl JLlil ^^ er^i 

3 jfc ^ ^ tl ^tTuu L^l fiLul^cVl CjVL^JI 3 ^t-i 4 _u_uL_u^ 1 S^SlAll 3 ] 

cj Lc 3 Q^e_« ^yu ^^GlI 1 (j-uj ajj * 4J_a^tiI 1 1 
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.fiLulj-c,^l L^-Lo ^L>. JJljskj ‘«Li fiLLa_ujJ,l 

^<u-uVl ^L>. (jSU-i innectional languages cjLiUl 

(j-a «L»_^ Q-C. j-lii-L! 1 f—Sj—t-saJ L^ ^ * fiLua 5_i L^ ^^ 

J^b Chlopiec je gmszke :2bjLlI^l SiiJJl 1 oSLaj i^LU^l JjlUI 

.Gruszke je chlopiec : LbajI c_JiS!j .(jjIuiSLll 

«-ec)) ^L^_tJl_i (JjLoll (J^L^ (chlopiec)«jJ^l» 

Lfli ,((-e» JjjtAil ^L^_u <U JjjLiil j^yjt (gruszke) (((^^jJl^SLJl)) 

fiLl_ifo i4_ulj-C,Vl L^IlJL>. i^-LJ-aSK-l g-L^i-oVl f—SjuLsaJ 5_jj-jJj>ijVl 4JtUl 

.he/ him, we/us JiLa j^La^AJl CjVL>. j_a »! a < >^"1 

^j 11 (JiLa 1 Cj JLjISIL! 1 1 t ^ 1 

(j-a (3-a.c, 1 (_ajUijJ fiLjj:t_La_i_u j-a1LAj LiTl^ Li Vj Jlx^ V .. (J.C,LiJlj 4_i 
jJ_a^J 1 ^ ^ l£^ Cj Lla^ ^ ^ OV 1 

:5lJL1]1 

John broke the window with the hammer . 42jJaILj 5 jLblJJl J • ~ ^ 

. The hammer broke the window . 5 jl^LL!! aa^Utl cjj i <i^ -2 
.The window broke .5obLlIl Cjj < ri^\l -3 

(J_*_iJl ja-^j i(_£i_LlJt_a 4_jj-jJ_=*o^l (J_a->dl (j-* '^'■i_a:>. (J£^ 

(j_u_^ Cj^IILII 4—i-a-i-uVl clil—L^jJ,! (J-* (J^ 

i4_iIlL:t_a (JjtAl! <Li-i-al! Li L^-La (J£^ <La_jIoj ^a-Cj (((J^LaJb) 1 jjjJl 

fiLjlc, 0-*J (aaj.t-NH) SljVlj o\^ (j_uSL»JLij 

UT^ eS ! -^" a L^l (J_a->dl 4lLilj ^ ^ ■" (SjLsLtJl) (JjLoJl 

. V1 1 

cjVL^JI j ^ LiJLLiiJ i_La_il^pJl 

5JL>J1 i_La_ij-j <Ui t a ^ 'j * jj-i-u-ujJ 1 ^ 'JJ i(4_ulj-c,Vl 

((primitives of verbsw JLjl^^U 5l_JVjJ1 CjLjjSUIj ^ a < tiVI c^j-aJLI 

. 4^ LnJ 1 5j-S^ 1 Lijjju ^ Jl2_u_u 1 j 


Conceptual Dependency Mjjiji 

. (9) . . 

^J-a—J-jILaJ (^j-A ^j-SLa^>-U 4-Ln-u ^ LiLiLtl/ 


^6 












^ 1" t 1 ^Q.^LiXl ^ ^t-N f a t U <J t-s . ,.lj t £> t-sj ■ 


lJI 


1-4^ 4-n.t^u^I ^-•*>j. jJ_4^J1 ^>jla (JS*jG 

(j_u_^ jJ/CLoilbt-* ^j-CulI (j-* J' 4jtl!l (J-oAj (j-* il)5^ tl)' " * 

4_J_i^^^JlIl t J ^ 0 -jI£^ Ijj ^^^JjlI,! ^j_aAJ 1-4^ L)^ (^U-4rJI 

. L 4 L 4 -) gl A ht 4. A 

(J_jiL4-lLll 3JL4->»J1 d / 4 .>»"tl ciiLaj-Lt-ll (J^ ^1 


((^Lj_uaJl 1JLA CjL^ JLn^ Cj^ij C.<-t-A j)) 4J-4-><-ll-^ * (JSLiTuj :. 1 jJ 1 

(j-a ^ ^11 C.«-LtflLa lA^ (jr^* Cr^i ^^Lj_uJ1 

aJJt a i^yjLXja)) (j-* ^LTi-lLi-uVI IjLA o' *— 

. 5J_4->J1 

ciiLij-SLU ^j_SLj LiUjuj :4JjVl 4^VjJl fiGU^SL4-i (J-*-s (J^ (j-^ 

((^JL^)) t LJ* tjr^l 5 ^Il 4 ((cJj-xHiJ)) (JjLaU 4 _JVjJ1 

^ I c_t::t^ i V jJ 1 Cj 1 (J^ schema ^ ^ '11 1 ^ jJ 1 i_La_uj^ ,«(J£^ Li 

fiLjJ.4^ IlA^ iJ^ ‘ 

(^((1 lLaJ l^pJ 1)) ^4-<-iJ-> ^ ^ t ^ ^ aJ_4^^ 1 ^J-(JL4 (J!L4-»J 

'.^1^1 ^^'-JUjl (J-* (^^SLl-JuJl Jl 2^ jl) cl)Vj.S_4 

• 4 4j^ Lcf.L4 ^ 11 - I 

.JU^Vl iJl)Lc,J_4J?E_4 j\ j\-u±A (Jjl-ill jl (J_4-»-ll -2 

5^1 I IIa 03 ^ lIUjUj L^Jju JJ '-^tl t ^ jj CjLjjL»_4 -3 


4jj1 I ria tlJ5^ JLt^Vl t ijyJtj i JLt^Vl jl JL 4 -C.VI cjLjjL»_4 -4 

L* cjL^^Ljl!! ji cjLLijIjJIII Lai -t aj^Uslt 

4[^JJ)J-Lb 1 4^ fa ^Lall^l ( 1 ) 

. JjlaIIj 5jj_LsaJl ^yu L^Lc Ijla uisjLjt^ 

J-jlaII yu (^ 1 ) 5jjj-saJl jijL»_aj y^ Jl>.1j c-uLk ^j-« jLall^l (^-^-j) 

. (^aji^jltll ? a A .^11 j ^4_(_uVl j^l) Sjjju^aJl tjjL»_aj ^jj *^11 jl ( 4.1 ^Jjji_illj 

.(jQji^jjm (J^) (j^jj-i-is y^i <_i_iL>. ya jLall^l (->•) 

(^j—LA )) 4_L4->J [^j£LiI 1 uLa_ilj.2il 4-LJe-L(JajUJ 1 uLijLs-^t 1 j, jSLj 1 J^Jtj 

((SjujL:^! «GjLj_l^ 















l^UiiuaUI pISiJI 



sJjL^ ^ 2— 4 

cjVL^JI j ^ * jLcli_La_il^pJl ^J-LL4-^ ^t-L^rdlj 
i>JL^ (^j.j:t_(Jl (J_j 2L<CL!1 t. t i.hr. t» jJjLlu 1_lc,J 

. 3-4 ^^JSLt-u 4-L^^»tJl 

l^jLt-a causative «Lu_«_<_uJl cjL^^Ijl! i_La_il^_pJl 

Lre-ualj (j-oJ ^1 jl3 Ji^ U5^ t ^» (>ir I)) filLij:^ Cr^ ^ 

IjL^ «L?e_uJj iDO (J_»_ij *—) fiL_Lc, j-j-JUj -J-A Lo 

5_Lj_>Jl (J_u_4-i 4-4 (J-SLtio 5JL>. ^_j_u3i (JjlAJI 

La 4_La^J 1 4-tlA^ 2^Lb i La ^JSLJjJ ^ L<-fj.l. 1 ■ i ^ jSLaj 

iJJLLAj i L^ fiLLa_ujJLl 4.j_LiVl 4 J.aS[jj ^JL^tb^Ll 4_JjVl uLa_ilj2 Qja ^^SLu 

: L^_La i 6 -a I 4- I 2 JJ_A cJj-Sj La 

-*~ '*'* J 3^^.SLaJ1 

(J2La) SjLjJl^ a1 j miV iSj3^ cki-^ j' tj^) U " t(J^) 

. (^Lt2ajj -ij-AJ (Jj^^_>ij (j-^i-Jalu ^ji (3 ^Laj a1j-2IiJ1 

2^1£La 1 aLu-u^I * a / ,1^ / /.-^ ^ 

((^-Ja-i)) ji ^L£wA jj-* «Lj_anj ^Lj_ujV1 jJLaILiI Bj^hTu-a ((c-«-AJL i)) (JILa 

. 0^y->-u±A 

CjLAj-Ljt_A 3 jLjJl^ CjLajJLua aLuJ ^-jI^jlII 4-lLajl 1I :^Lu 

. I^-lLu-UJ J-l-A 1 ^_AjLl.U 

. i^oiSLu (JILa dllVl jl JU^l j-uHiJj tCuJL^iiJI 

j-lIa ^ Lr^Tn-o^U (j_ulALt2iC, i JL>. i ^ 1 JLitTn-o 1 j-ulijj :<LH2LJ1 


^8 













dJLiOAjuaJI 6JLa^l 


■LSji3 

^ 1 ' ^ ^ J ^ ^ ^ ' > ' J-i-* Mit tjl^^_L>iJl ^ ^ 



^lil j^jJl 



J.J6 Oj;r iUJr ^jS^' Jajl jJl! J-si 4— 4 


















^UikiAUI .^ISSJI 


lj_A i« Lc, JLijiJa lJL5^ 5JLi_>J ^1_u_4-i 5-4 (J-SLjIo l—LjJsajt^ 

LajLs^I ^Li i t (Jjui:>. LiJJj <GjL»-o lJL5^ 

-JLj£^QILi ^^Lju tiJJ jJ fiUt-uJj . ^JLi 

. llLiLJu ^j-i-ul-t-u^ 1 ^^.SL^JLI ^ ^ ^ ^ hi-i^i— lILi 1 ^LlLli- 0^1 1 ju^ 

(Jj-ajUJl ^jJtIu_ul (JjJjrtllU Riesbeck LiJLij^ 

JlJ^_i 1 J_A^ Jl^ C^i ^ (_J_u.4l<JLi LILi-j^J-jIL^IlI 1 1JLA 

IjL^ ^j_u_«L^J 1 J-Lsa^l <—«4-tSL^I ^jjJLi 

5JVjJ1 fiQjjJiiJ tJ^'Lk. Qja 4-^1 mi a JLjX.Lj ^ 

.prefemtial semantics Sulu-iiilll 


Oyr 

/N 



Y <--l 


t 

A 


Jo 

t 

Y ^ 


^Jljf ^■ 


d>U.«JJ J-^>b 


Ojsr 


( 1 >) 


(1) 'kia^ 


ojsr 


"IfrJjLi? 0 yr JS"'" kkS: Jjii 5-4 JiCi 
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^ t ^ 1 4 1 1 j_A ^J j L_uj 

j^j—>tjj g> j j tl cjLJlUI cjL- 

oj. _ it (2^1_1 i(4_j_ JVj _llj _ l!1) _jlJI 

1JU^ 4 ^\-Lusj 4JLa^Jl ^^ylxA lJu^j l£JlJj£j iCjUt^^SLlI 
4 _l.IJ%. 1 jJ 1 4 .^JLjlI 1 t ^11 L} t ^ jJ 1 

. (■ I I riL>Jij 

O-jLj L-fl-JjJtJ ^^\ SiLLl^j J_<jX. LJlA 

4^JIjlI. 1 llil La JLiJL^o I^jLj 4«^_^Jji_aJLI» 
'. (JiLa 4_Ljj»_a ^a_j_ALia i—Sj-JtlLll Jj.j?E-a j^Jjtlu V 
Laj 4<J1 Ju.L*»JI ^l£Laj 44 _i (J^LiJl 

\ ^ J-^ J-^-^ J a " M l j ii-iUj 

♦ cj LUTh-u I 

(^ JUj^j ciJL LiilJ 4_«_4_all Li 1 ^j a * 

4_jJ_a^ CjL; i-a-»-J 1 

(_3_jjua.aILi LiLtii^l aJJt ^JjLlu <-_3j_4_uj 
LLa LlLi^ 4 ^ ^ (1>^ -3^^ Cj ~^^^ (J-t-siiiJ 1 

(3^^411/ 4_;ji_uiaJl 4 JLLII ^J-a^ 4_a^^ ‘ 

oL>Jl (J^lj (J^i-aJ tji 


5S 










^UikiAUI pISSJI 


Recursive Transition Networks (RTNS) 

^LSUlVl olSLt-Ju ^jLUUj . t «L5 jj-L3 ^j-jjUlII 1 IJLA 

finite state automata CjVI_>J1 5.^LojjjV Ij-jjIsj jjiJlll 

CjLAjj-juJ 1 1^_^.£[IL! 1 «ljt_uiaJl LLajij-iilJl 

I jL^ 4^L_u_d ^JLaibVl cjISLuiTu ^iTuu^ . 

. context free grammar 3 Lh^ 

nodes jlSjlJI jj-* (j-* cjVI_>J 1 4_uLo^ji 

^JL^IuVl 4_;J_4^ i-Lsjj-tlu dr'-p ^states, CjVI^ 

(JlL^-i jt 5JL>. ijJLlAj (^-1 jCbl) 5_il jLiJl (JlL^-i ^L>. ijJLi.^ 

L oj (j_uljj-SjlXl (JLSluVl dilSLi-tTo 4_Lj_allLij , («;L^ILi 1) ^L^JJl 

(j_u^_SJl t^^ (JLSILjVI ^L>. categories, cjV^.5^ j\ cjLjJSLi 

(j-* jl 5-<a-lSm 4_SjLLa_a 4-<a-lSLll LoJlI^ 

(—.CjVj-JXJ ^4-t-iJ-^ llii (J-oAj 

?-1jG_iL£^ 4-<a-lSL!l JL^Li ^LLaIu_ul llij CjLa-lSLil Qja iS LjuLu (J-j-Sj 

.((iL^IliI) 4_uL^_l 11 4_<jJiSLJl 

the pretty Little)) 5j 1 i r J-j-^ l)^ I Jmi U", ,.jj 

.((little pony)) J ■ ^1 ^^U",, ,.j V «the pony)) ^j-=^ j! Wipony 



START FINISH 

Ijjc 5 ,U,„I.; i^l 4 jlJ 0 j>^y 


5_jj 1 j-SJll 1 ^ Ls« ' ^1 IjLA (JlLo ...' 

JJLC. L^ ^Lj P mi"" i(((3‘-LLaJl 5JLt-3 (J^ 

nested a 1 1, t"t, 1 jJ_<j_>Jl jj 1 jliTh-u 1 LjjIj (2>^L4-ij ^diL^Lda^l jj-* 

gLjj Mil \jjt (, . J ( rm La 5 jLc iterative CjL^jIu clauses 


5 ^ 










Cil^ ij/LII ijji'a'ill IdjJs \josu 


5_j^_Lc, j • V ^Li 2 .^W c_<_L>»j .^_j_tJuiJJ 4_jJLj_LLaJl 4 -lI.iJI 

cjV j jl cjL^1£^ ^JL^luVl cjlSLi-tTu ^j_ul 

((^_jJjlS c_4£j-a» <-_£ ^ ji ((1 c_4£j-a» (j-u ^ CjVj-SJL 

JLSlbVl 4 _uLojjj 1 (J-* ^<0^ Ml" 

(jSLtIo jj^JlII jJLSlbVl CjISLi-iTo g> j 5j.SLi!l ^jyJt , L^I:>.lj 

;4j.^.j><J ^JLSlul 4^Lj_tIu 2-5 


The Clever little daughter of the owner of the sweet-shop has won a 
scholarship to Oxford 


4jual^e_j «Lu_uljJ 4^e_Ld C.i-i.L.ij^ (J^e_d LiJUU. Sj-AULI Sj-jitj-aJl «LbVl)) 


(2) 


Jjj) fT I I 


^ i(fiLiu3) i((JjLS) (-_£ i(^Q_(_ul) (J_u (J-* 

(jjj ^ (J-* cjVj_5JL1 .(SIjI) J ‘C>^ “^j^) 

^ <a I < iVl t__t^jJLl tj\ <a " M il JLiIl>. 1 ijrj-^ (^ ^) t(^j <a < n l 

^L>.j^l 4 _uL£Lo 1 ^Jj-^-tTu cLui-AI l_t2ajl ^j-u£LtJl c_4£j-a 

. I Cj LJlI 



aS^ ^ Jii* 2-5 j 5 Li FINISH 
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^UikiAUI pISSJI 


5 „ \ LJ V L^jSLJj i(J_<j_>Jl ljL>. 

i4_j_»_j_i_LaJ 1 CjLjlJJI jLiTi^Vl JLi^U 

CjLAjusIjJlI (_^ia_LflIu_u_a ^IjjjLi L^jLa 4^1 i4_j^Lu_uJl j-a 1 j-Iii-Jl 

Jl_Lc J-stJlj (^jJl jLcaJLl JL^Tuu (JjJbtUll 4 .jJ_4^ 

^llLo j-laJj ^1 J_^ , ^-4:J^i ^ SjlSjlJI 

i^_j_<J_i_uVl C_;^jJL 1 ^Q_i_uVl (3-^^ lJ^ ^ 4_Li->J 1 (JjtAll 

^ ^ ^ (J--*-^^ lj' i4JtUl ^.Ljlc, (J-* (J-*-*^ 4JLi-u.a iJjLAj 

^jt-t-ila ^llLd tc-t-t-uLUI ^^_^-(Jl1.1 jLlo».I t .3 jUJLc 4-^ilLi«-A ^jLjl^ 

. 5j (>i ) <n^ Cr^ j' 3:P^ Cr^ Cr^ 

i^j-A jj.^JLl JLcl4_La_i_ul ^ JJjl!1 (J-«J 

4_Ljj>. 4_Li:>. :4J_<jj>. 

= '. 

^-< 1 ::^ <a Mil c_^j-a = :^_<ij:^-4J_<jj:^ 

jQ_i_ul 5l j1-: 

• tfjiwl ^^l . 

j-A 1 J-Iii-Jl (j-^ j-ujlTJ 1 5j.^j?E_a JLC,1J-SJl iJjLA ^1 Vl 

Augmented SjjjtJLl CjISLi-iTu 4_<i_laj! ^1 jLitlu-uLi (3-^1 cL^j^j-Laj 4_j^Lu_uJl 

Li^ cLiuajjj/ t^jJIj t^jJI Transition Networks (ATNs) 


di>lf JtbUHfi 

Augmented Transition Networks (ATNs) 
:Cjlj-^ Cj^I^ jj^lII JLalbVl CjK i mi SjjjLl,! JLaluVl CjK i mi j-l^Tij 
^ t_Q_<_uJ 1.4^ i(j_ul^^^Li lLs-Uj-i jLujkVI (^jja ^t_4-<-u_i -I 

4_lj_l£jJJ j! 4_jJV^ fiLc, j_4::?e_4 j\ 4_Ljj»_4 jj-* 4_<a-lSLll 

5l jVl fiLc,j_4::?E-o (j-u-ij (J-* 03^ tjl ‘ ' 1 ^"" lLU jUj , 5jjL::t_4 

((^j_ii_^» ((Sj-bLi)) illLo (2>^L4 -i IJ-A 1 Mill L^L_u 

,«^oJLrt-i» (J-*-i2-J (J^ l-^ 

Lc,j-3 jL i-u-11 j-Jt-jl L* llil ^-fiLjj-^l 4_] La JJL:tj LJ ^_4-cuJ -2 
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Cil^ ij/LII ijji'a'ill IdjJs \josu 


. JlJU L^l JiijelL-uV La 4-AjijLA ' LLula 

ij\j CjI^^LjlII set of registers Cj^L:» < nil ^jja Slcj-aj^ t "3 

. J-A L£^ ^ LL^ 3 jLi jjl! 1 4-1^1 cj iSLt-tTaJ 1 
t 3 ■ U. j.^e_Ll 1 jLc 1 t ^ jJ 4_t^C j 1 ^ It^ a jjjj CjJl^cTh-u 1 j 


Cj-^ iCJLl^ iSjjjtXl jJLaIuVI CjISLi-iTo fiLcLj_uaJ 

4_aJ£^ ^ljLitIu_ul (jjJ-J iSj^^ Cr^i jJLaILiVLj ^-a-ljxJ jump (J£^ ((5j-iS)) 

4_i.u-ljjJ 1 (J_A->»il j LlTl^ V1 JL^UJ 4_u.3_a 4_Lu_uJ LlsSj! iJJLlAj 

(J_A.j>. JUlj 4_La->»J1 4_i1j_] jjjJl ^Lbt-i LaJLI^ (J_A->»ilj 

SLld Qja tjj-t-i (J-U-*' 1 •-^>> 4 JLa->- 5j-u£^ 4_LJgl^^C^ 1 

jJLaIliVI CjISLiCo ^-aLjj-J ^ \(j_a^l 4_U_u.A-*iu L^-*-* 4i_LAJ>- 

:4_JLi11 4_Lli-uV1 ^a-^Aj ^1 3 -5 (JSLC/ SjjjtXl 
4_LjAj_aJl La -1- I 
S4_uA_<_u ^^yJt La -<_s-I 

I Cj 1J ^ ' '■ i 1 Lx “1-2 

^ ^ ^ ^ “*-j“2 

‘.^-aUj-^I j^jLAll jA-^AIu 4_jj._jJ_>tJ^l fiUtilLj LlA jA_AjLjJtjj 
1 (a) Which is the ship of greatest length? 

1 (b) Which is the longest ship? 

2 (a) Which are the ships of greatest lenght? 


2 (b) Which are the longest ships? 


ADJG 



jump 

ADJG = adjectival group 
NG = noun group 

comp = comparison (grcater/lesser length) 

"Which is the longest ship? " JUsV' JJji 3-5 J5G 
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l^UiiuaUI pISiJI 


2) i(! 2) (J-*^ (m Oj (' 0 cr^ L>\ 

^-4->Jl J I ^ JjfcJl 1 l'<^^ 

SJ^jJI dJJj jil jiejjj/l (jSUjj (ship/ships) j! (is/are) Sis-I jJl 5 LiKJI JJjjo jju 
’’the Ship are” ISI «.LLl>.V| i-al. m'SV 


Analysis of queries liiiUlAAMilil JmIm 

a Us, ,.l^ t JJL>sJ V 1 ^ 1 < (J'^1->J1 ^Ll LlA a-flsJLir" i n U jla-4-l 

4_La_>sJ1 ^L-b «LLa_<_ul^ dul^ llii jJt JLcl^^ <lc 

5Jj^l gL^ jl MiU ^jLtej .UU4»- a 5U.,.l ^ jl Phrase Structure grammar 
(J_j_Lj>o) ^^j_L!1 1j_A (J-* ,fil_L>^ljJl gL<a-lSLll 

S^Lc, i_La_ujj 4_Ljj»_a «L<jJi£^ (J£^ ^^A , ,.Vl 

Jj • ^ 11 j (J^LiJl (JlLo 4_ulj-c.'^l CjVI_>JLj SjLc. ^JJt .(JjlAJLj 

t ^ cflcJt-u (J^ 3JLi_>Jl 4_i_jjuaj jl ^1 ., 5l jVlj 

4-CI i_La_Ljj-j V (J-jJbtUll IjLA (JiLa .(JjlAII <— 

J-t-aiJl j-lajl) Prim actives-5_^VjJl cjLjjSULj JjlAJL cjVI_>J1 

^^^£L11 ((^JL^)) i_La_iljJlJl 5_jjJiaj Ijla *. (^IjJl 

. jJl M)) J 

gsLa-i-uVlj 4 _ui_a! CjLj-ISLII jJLjlsVI ^^J 

CjI_»_ 3^ tl)* <Uj_i_uV1 L^ lLs-Uj^ i4_uj-<-oVl CjLj^j-11 

^Ltl^JI L^ILu-uL. u:>.j 3 ^^Lj ^JJt JiLa j.-L4luj . Jju La^ ^ J c-uu 

'^..111 ^ f t ^LJoj ^ ^ 11 ^ t Cj^ ^^i-ut-Ll 1 cHiL^^'l_o»^'Ll 

lj_^j .(JjJjrtjJl 4_u_uL_ui 4_uj-Al Ij (J-^ O*^ 

(j-C^ j-ujuJl L^ 4_t£L<j-Ll jj-LLll 4:>.L>. iJJLlA (J-ojIs 

^^\ (Jjj^ ^-a-t-u3 V L?J^' Cj-^J i5j:>-ljJl 5J.<i->»il 

4_JjLj:t_ILj_ul [^j-ll lLLIj lLLIj c_tuju 

5_jj_la_Ll 5 ^)-JoL_LI.1 4_lJ-JI 4_;ji_uiaJl 4J^1 ^J-a^ J-aTn-u I (^ jJlj Riesbeck 
• jjy^ La aJJt (JiLa ^_a^Lja ja-Alj .(^IjJl (J_u:iAll) lLsjIjJJI 

Jlj^ tjl (JjLjsu idJLaJ^JLI al_b m V L^jJ - I 

♦ ^ I a ^ ^ t*N t ^Lu-uJl 
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Cil^ ij/LII ijji'a'ill IdjJs \josu 


. fiLu_i£jJll 1 cl) Laj-Lt-l 1 (J-* ^ t ' UJ Ijaii -2 

lj-u£^ icl) 1 jLflUjtX 1J (J VjCli-oV 1 fiLjJLjJtJ 4 jl11_) 4_uj_a1 -3 

(J_^ 4_jJVjJ1 4—l-LlJI jL:t_)l 4_jJ.<j^ .4_jj_iJJl 4 jjji 111 cl)La1 
o' 4 JLj_^1 Qja ?,L^IbVl 

.4JtiIl ^• *" * 4_3jj-LaJl jjyJt aJJt 03^ 

«4jj_jI^oVl 4J^1 j . ..A 4_^_i_ulj LiJbj^ 4jLtJoj (^JlII LLa t U \j 

Cj^ «l!j *'^^English Lanugage Interpreter (ELI) 
J All j t^M) Production rules ^Lul jlc. 1^ ojSijj A 

• ^ I 1 < t I ^2)-^ ' C-t-) Lj>fcj 1 Jl ^ / ..r^ 

^ j ^ LoX 1 cLa.) 1^^ ^ct-] 1J^ JLitTn-uJ -<__) 

. JlC,1 oJJt ^ I JLitTci-u I 


. ' cLa.)Ij3 Vsc-us^ Liu 1 t-s / :fl L^juaj ^ JLitTccu-) 

d^LtlaVL) L^ iC-tilaJl ^j-<a-cu-) ^Lu^l JLc,l ^ jj-* ciJLt-Aj 

jLlJvVI ci)VL^e_d ^JLjfcd^lj SjLjjlLI ^< 1 a «^ 1 ^11 

4JL^ J_ijj fiLidLiIai cl)IjLujvI JL)JL>tJ JLcL_uJJ icl)L^^_p^lj 

♦ 4JLud ' . 1 g ) 11 1 < 


?-LL) ^ jLco-l O-j-^-tJ jq_aL_u^ 

(^JlL^IL) ?.LLl11 IjLA ^JL^S^Tli-uV 5 1 t-s t, 1 cl) Lo^JLjlX 1 JL)JL>*J 

i(J_»_iJl iJjLA (jj-SLj La 5^Lc,j i JL»_) ' J^ jj-* 

Cjj-JJj tjl (^jLl (jj^ J J ' 'rr "( " cl<_>tJ 4 ' a clLL^ IjJ ^Llla-S 

(J-SLjI ^_y^) «jJj-a_))) (J_»_iJl ^ ^ ^_aLj-^l (—djjLL) Jj.j?e-<a-c^ i«c_djui-!a_Lu_u 
(JjL JLaJJ 4.j_L) IjLA ijr^i 

.^.tl jJ^L>.l 4.jJ.a^ ^Lu LlAj .4 -5 (JSLl Li£^ c_<-*-uI_LL1 ^_^,_<jc:?ejlX1 

. lLLJ 3 J_»_) (J-j-LrtlJ 1 ^ JL3 j 4_j_Ll! 1 L ^J LaS^Tn-o 1 4_jJ.<j^ j « o)) *—) 1 

4_L.»-tJaj-1.1 ' ^ j cl»—>-ctjl^l 4-u-JI Lclj^ IjLA o' LuSL^j 

. partially instantiated 

^Luj-S i4.jJ.a-»-Jl aJJt L^Lc,lj-a c-crt-) ciJl_LA 03 ^ 

(I^LajJjLa) I Information (i^Ljtd person 2 ijj$^ 

.(((Cjj-jjij t /J > 4JL>J1 ^JJt> i4J-al£^ 
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l^UiiuaUI olSiJI 


1 |*ij 2 jtij 




j>-V ‘U-jt) jP ftlkt-J jP ^ 4 — 5 

J_t£: (jjjj-oLSJl ELI 4_jj-jJj>»j^l 4Jtlll 

iJjjJLi LAjj- 4-1 CjLijjJtjJl ^lj.::tIu_uV lLU 41:^ Jill CjLjJ^JI 

t"<l . 1 t-N tl 4_c,IjLA .Incorporate ((^_ajl» 

5 t-N . ,.lj t LajLiTlv 1 cL_o^ 4C_<-(-ul_>Jl (J_4_>»J 

L^Jaj-bljlu oLlLaJl tiJJj •JtiJj jJl consider ^ «< nj 

. c_<-*-u 1_>J 1 1 JLl 4 j_uJ 1 Li LJlu 1 Jul-iTh-u^ 


The problem of pronominal reference jd\^aii mU 2JSiii^ 


4-lI^ [^jJ! .^tl j_>tj LLa aK w.t 1 

jJiajl .4_aLlll t ^ ,,. 4 jjylLll (J£^Lfall c-tJLjuai jj-* 5je>-lj 

t8) • —• — 

Jacques Pitrat ^ tiJLjJ Jti-o (j-® SjjijLA cj-*J SJLlII J-®^! (j-!l 
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Cil^ ij/LII ijji'a'ill IdjJs \josu 


. jLd - I 


5jL:t_>Jl tjL£^ "2 


c-ijUlII ^ j ^ «>>tl Jijju c!i«-iJL>*j ^V 

^ 4_3_^^ 4_j_5_La_La ^JV jJLi-ul 5jLc,Ld 4-cLn^ ^ i5JL>. 

. 4j:t_jj:tjuaJ 1 5_iL>.Vl (Jjua^ILll 

i ((1(J-<l->»J lA^ )) t-AJj-11 tJ 3 SL 1 ^ i ^_L4-i Lo JL>.j_i V jJ IIlL 1 1JLA J 

V fiGi L<j_^ i(jjjjj_ll liLIj JLiIl>.V 1 Gl 

I3l_<j-L3 LiJJj^ LiJJj Gj L>^J i5jL:t_>Jl ?.LSJ1 qja (J_ujJJL1 G 

(j-* ciJJ-Li-uJ 1 1 t-s / :fl LiJJj SjJiLtJl ^^1 

l_A t ^ ^ Jl.G-<-uj 4^^^.jl1.1 G ^Jt LLa ^I^^'-1-11^ 

L_ui j_A 5_]L>.Vlj , ,.tl fiLs-jjJl ^.ISLtToll aJJt (JlLa l_tijL::t_i 

Sj-LGJLi 1 ^ . .."^C t jlj-o Qja 3_iu_uILo 2 <L£:j_4j:?e-o ^ JLitTn-uJ 

uiiG^Litil Lt^ljjJj l_J^:>. ^UJLj 1m.i 1. ri-Kj 4 <ajl. ntl commonsense 

.4^ 4-t-L^ LlcijJ Ij A-j^LG^VI 


LiJJii i 1 Jl:>. ^JLjls (j£^LfaXl 0jJt (JlLo (J->»-i tjl C)^'^ 

^GlTl^-I ^t-s* < 1GL>. 4 .j_l5IL!1 (JJo ljL>. c_tJLjuaJl (J-* Gl 

.fiLGLSJbJlj 4JJ-LGJ1 4 ^jjlX 1 (J-* i?J-A (J^ 

ljU>. 5jJ.j:t_a <-_dlj_AV C..-<a-<a-t^ J-^ ^Gt-3 4.j:t:>.LJ1 ^_aljGl aJJt 
j-uj_JaJl JjLc, JL>.G jJij-LaJl , i^lJtiJ 4_l£a_u_u_j Gj-Iss ^jJtTLcuJj 

4_S.jj-L3 iJJ1_LAj j^Lj-uJI ^j-<a-.-uVl c_;^jJL1 j\ Gl 

JUj^ j-uj_tiaJl ^c-L^Vl Jju LjJ^ (J-^ »>»lt (^L_u ^Q_L^l (J^ jjj-LaJU 

. 4_»_a 4 _jJVj CjJL>.j 


The Problem of Conjunctions & elliptic constructions 

^ ' (J^GjLlC, lLsjjJ 1jL>. 4_lj_u1_Lo fiLSjjJa j_Aj-L_£ilajLJl ^ljLitIu_ul ^1 

J_j_L>j; ^ 4-1^0. J1 (J£^Lfal.l jG-4JL^^J1 c-cI^eTJ 

•.I Ly^\ ^ -.l-stl cjLjlUI 
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^UikiAUI pISSJI 


. 9- i M i tU J J ' 

JL>.Jjj 5_U-:^1 (j-* <-_3JL>. (J-* tj^l >^i a 1 miM ^ji (JltlLjJ 

: <d * ^ A 1_^ I 

S .^\u,KU SL^UI 2l^L^ ^ L^ 
t ^l-s«tl 5_lSLtru.a (J_aljLLJl jlI^ (JLjJI j-LiJtj 

j-iH/Li-a 4 JLi! 1 4J_<i_>Jl Cl<-iL£^ llij Lo JL>»j (JjL:t_i iL-oliC, Lii£^ fiUi j^yJt 

4-aJ-Jfc-Tn-u-U 5_jjj:t_L!l 5 jLc,L 5J1 (J^Vl 4-nru-<CLa 

t Li-gJ 1 ^LlLI ^ ^ Iju^ 
«jjL^I 

'. 1 4-nru-<Ci-Q 

^1-01 (>1j| 

. 1 [jjt * * LoJ 

Vj LajL^-uli-uI Vj 4 1 jL>. i_La^Jl oL la cjVLoII^VIj 
(_ p3j_o-c, ijJLLA tji (2 >^Lo-L1 (j-*j 4^ojJ_4_uJ1 (j_4jJ_>J 1 jLoll^VLi j \ 4_jJVj 

'. ^^JlLo I^^yjuj\uuj\ 

(( ^jjj-ijlI. 1 j ^^n-fj.1.1 jLtSLI 5jj^tJt_o oljLu-uJl lJi^Ij-o)) 
t ^o 1 j 11 ^ 1 jLitTn-u 1 ^j)j-ijJ,l ,,. 4 Ijl (J-* *—■‘tP^ 

SuLa_S^ ^o_AjLi£^ Cr^ 'JJ lLUj tj' 

CjLoiSLll j^^iaJLjJ t ^1 jLitlu-uVl jj-C, <L>»jLj j-^1 ^^juus tiJLLAj 

L^ 1 1 j 4_o^Lj ^j_o i4_jjtj_LLaJ 1 cIiUlUI j^t-N /11 Cj^L^LjlII 4_i-4fuJ 

: jL-u-oIu-uVl IjLA j-la-uls fiLjj>.Lj Qja CjLojJjlXI fiL>JL»_o 

S l_tJj)jL£^ *-_)(JLo-ilu LaLulj 4_jjuiit_4llJ 1 u1)Lj_4_uI_>J1 JJlC, 
t ^ t ^ ^ *JJ '^' 4_iJLll_i ^J1j-t-u-11 IjLA 

JJU:t_i (^JLIIj jl .. ..Vl ^j-o 4 CjLjLuJ1 5jLc,L£ ^^IjtTn-ul 

‘.4^L1I1 4jljjV 1 ^JlSLtluVl (J-* (J^L4I1 j (^Li 41c. j^l-iaTJ 1 (2>^Lo-i ^-:J-J-^^ cLSla-Lo 

LiJjj l£^ 4—3J Lo-Ju = fiL5.La_Lo - I 
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Cil^ ij/LII ijji'a'ill IdjJs \josu 


^JL^Ju = 4.^ia_La -2 
*-_)j_L>. jl l_tJj)jL£^ (JL^-tlu = £i ^t-N f a -3 
Lx^jjl£^ LiJj)jl£^ ^L^Ju = fiL5.La_L« -4 

, 1.A1 /" I ' (4) ‘(^) i^tl Jl_^^ 1 (_JSLxiiJl^ 

(j_u_^ Ll^jij L£^ *—)3-^J JD ^ tJ jj-<a-i-u3 1^ i (2>^L4 -i g> ^t-N ' ^ JL >.^ V 

(_£iilL:t_i (tj)) (Jj-* g> j ^ t-N' tJ Cj^I^LjlXI ^1 LlA fiLu_uLj_uVl 3_La.S_tJlj ,0-3^1 

JLo> t ^ (jJ Lu^j « L^JJ ^ ^ ^ 1 <11^ ^Lut-t-il^ I Cj Util I L^-A Lula 

(9) ** 

Terry Winogra ^ l^j-P S-^ .Utl cjLilll J-lUo J^Liii 

Wendy Leh. nert-^ * 


. <Lj_»_j_i_LaJ 1 CjLjlUI (J_jij>»j (J">^ ^ (J^^Ufoil (j-* lLILlA 

(J_<i:>. JLJjlb ^_<j-<-uJ [^jj_LiaJl ^j:t_tJl JLc,lS^L ls^LlS 

BjLuLd lL!L-u^ ^ ^t-N f 11 ^J1j-i-uJ 1 lLILL^ ^-ulj-lLs lLiUlLI gL:t-L:tt-(.^ 

La-^ . 5_JJ.j:t_tJl (J_A->dl (J-* ' " * UuV iLii! j (j-* 

d-A-lSLll L^ ^_j-iUla-LI «L?e_uj A-ut-LilaJl diUtlll 

jJ_lsa_j_L^ t^JL a.j>JI «UdJl ^__yiaju (^jJl ^j_a^lj 5 jL>.1jJ1 

. Lu-u^jj Lij_>*j pJUtJLi LtUdjuLA (_J_lLa-i (Jij^ juJuso (Jjtjtu 


6S 


















jJSLI JuJ^ ^ ■ -'I 4^Ltl3j ^jL) 4jj_jl>ijVl_j sLjjjjlJI 4JiiII ^j_a jJ^ ( I) 

the cousin of the 4 .j^_jJ_>ij VI 4JiiII ...» ^ 4^Ltl3j 

LuSLajj the cousin of the cousin of me king ijJl^ ^ ■ -I ^jSUjj king 

1 1 JlSLaj . . .The cousin of the cousin of the cousin of the king Jlj-Ljv ^ ■ -.1 

I JjJl>. Laj^I i—djjiajj ^jl ' '* 4*111 jj-uAj CjJ-sbjj 

IjiSLifcj ..j_^jl>JI 4Jjl cJj^J IjuJl>. I >> ■ -'I ■ ^ j ^ 4Jjl 

. .4jjLjjlaJI CjLiill <L*jjJiaJI 4lx.>JI ^Juk (2) 

Jjjfcjj _A A->B ^j_a JlcI^ ^ >>>j context free grammar (jLj-«-'-iH j--*-'JI (3) 

j»j_! 1 ^ “ . -.1 Jl^j . JlcIj_SJI Jj-a I J-A (Jli-a iji ^ ‘ Js3_2^^_»Iu jl ^ 

Syntactic 4_!Ll^ tUjjj-'^eTJI <Clj^Jaj Lajil^, 1957 j-'*->JI ^j_a Ij-A j_^£Luu_aj.»Iuj 

J ^ ^ ^j ^ ^l « j-j-c, j_a_Lll Ijlj^ (jl <.lUj jij j . Structure 

•jJLLa jl jjjjvj .transfonational component ^ ^ jj ~ 11 (j^SUI 

SLijJlIJI (JjILaJ L>^ I j.»_lII (jl j y •" fiCLiJ^ Cjlj^Jaj 

Generalized (1985) ^ a~^U%‘.j Gazdar^^Jiajl) o-* ^ 2j«j^.Uh cjLiill 

Phrase Structure Grammar 

(4) Woods, W. (1970)Transition network programs for natural language analysis, CACM 13 10, pp. 
591-606. 

<Lj_u 3I^^JLcI (J_a->- 5 Jl.c (JJLLaj ,, jJjJIb 4Ta.>JI (jl LLa . U.-s-M » (5) 

(j-itill (jlj 4Ta.>JI ^j-«-t.^ Jl>»j V <-dJj 4Ta.>JI j.jl>.j IJuLiJLI 

. a' ^ ^ I ^ LIa 

(6) Riesbeck, C.K. (1975). Conceptual analysis in Conceptual information processing, Schank (ed., 
New York, North Holland. 

(7) Riesbeck, C.K. (1978), An expectation-driven production system for natural language understanding, 
in pattern-directed inference systems, Waterman and Hayes-Roth (eds.), New York, Academic Press. 

(8) Pitrat, J. (1978), La programmation informatique du language, La Recherche No. 93. 

(9) Winograd, T. (1982), Language as a Cognitive Process, Reading, Mass., Addison Wesley. 

(10) Lehnert, W. and Ringle, M. (1982), (eds). Strategies for natural language Processing, Hillsdate, 
N.J., Lawrence Erlbaum. 
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,\ 


^ 1 / t-N ,^Vl (iL£^jLll g.l_<a-LtJ (J^LflJl (JJLuJl 

I (Jju:3^iJ Friandly j-jjlaj jJt 

‘ ^ ^ * i L^J-jttJL<-fj-> Cj LaI 4^JLjua 

(J-* ‘—.cjLojJLjlXI (Ja-o^nJl 

(^j-A <—i J.>»j 1 t ^ A . ^ Lt-aj^U fiLjJt-u-LaJ 1 Llij L_uj 

j Cr^l 

i^^SLIl ^ISLiTu-a (J_uaAJl 1JLA lJIL>JL»_a 

(^^jJitlLi p" ^ 11 (^jLSJl iC_iJLjua^l ^iSLiioll 

^'\l982) Jliil ^>KJI 

gLt-Ul (J-* ^^5-*-^ L)i 'Witten 

‘.^_^yi-i La L^-<u^! 4 ^Li-(-uI 3jjl 1 ^^ixSlXI 

JL£ ((^-ij^da » 1 5J Lj-oj-1 1 " I 

•er^ lS' ^ 

ol^-t-aVl ^JLA ^Jii-a (-_SJL>. ^* «Ls -2 

aLtiil 5_j^^jl1 5JVj L^ 

L-oilbc^ i Uaj-j-Ja^ 03^ La Ij jU ^^LSLJl (jiaj -CJ 

.^^1 i^\ i^^yASc-Cli SjLulII (J-oAj ^Ln < 
SjLulII ^j_aAlI Jta'.ljJl dlJJ j^lU 3-Laj cJiLoe-i -_>. 

^ j ^ * tl cLJLJL^ ^ ^ Cj—^ j_a 
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l^UiiuaUI pISiJI 


* ^» >■ 1^ 

1 Jj-iLo (jl^ llij 11 Lt-u JL>.1 jJl t^11 ^t-s * t ^ 1"j 

CjLjJ^ 

i4^lull clil-<a-lSLll 4_uj_u:2J1 SjLfl/Vl djrtjiJalj JijJl:>. uLILLA C.<-i-u^J -_A 

j^i i*-_)l_j_c, i4_<j_L£LJl t ^ / iS C.u<i-u3 CjIjJIS iJJLlA (jl (2>^L4 -ij 

.4^LIl 111 cliLa-lSLll ly^ eJi^jj 

i (JlLo i 1 jL>. \j 1^1^* ?. 1 L-* 1-4-1 4_flJlL>JL 1 cj La-lSLU y ^SLi ^ 1 -j 

, pair peeper \ right write, rite 

j-i^LulII Qja ^_u_uJ ^^ISLll ^-olj-J (Jj^^JlII fil::t_u_tJlj 

^-u-oll 1 1JLA jlbt-u-uj V1 4^jla_tl 1 4J.<i_>J 1 yc. 4_uj *-^11 

.^_^1_>J1 Cj-SjJI (_p3j)j-ill (j-*_a:>*5 'A20 Q-C. 1 (g" It ri 1 (J_Sj V »1 !^"k I 

.4_jJV 1 4_>JL»11 JLiJL:tjJl ^JLC, jj-* Cr^i IjLAj 

cllL^iSLIl (J-* ^-^Ll-UJ (_^^L?eIlj_u 1 (2>^L4-1 iCjl^jUa^l (J-* ^-^Ll-u-(Jl IjL^J 

^]^5L4-i * (3 ^ ^ cr^ ^^ ^ Cy^ 4_tSL<j_L 1 cl) L^ 1^nJ 1 *_) L-o^t-i 

1 j ^ t-s / a 1 t-s 1 1 jJLa 1 jLcu-a JL:t_l y i (J_jI::tjJ 1 IjjJ 4_<j.^ ^ y 1 

^_jJl (J_ij_ul yjA 4_j1jjl11 aJJt C-i-u • 4_tSL<i_Ll Cj La^Ltl I ^-;Ui:>. La JL^eTn-u-a 
^^jVl j_>Jl y^L Laju-Sju cjUU 4^1j bottom up ijy^\ 

cl) Laj-Lt-a top down (J-ij-uV I (j^ ^^tj>JL»-a 4_jla-*-i (J-a^ 

^^ylJ^Lua L^J^l cl)Laj-Lt-aj pragmatic 4^LaLa_aj 4 _j_l^j3j 4^Vj 
i>JLAj , 5^j-illl cl)La-lSLll ^lSLcu.a L^L>. 4_ajLitIu_all 

4_i_l.u_l1L) i^^_a-(-t-ul 1 ^^LSLII ^^i-La-i 4_lSLcu-a iltSLi 3^ ' 4_lSLcu.l 1 

L>.L>iJ LajLflj ^_alj-^l 3-^-^ 5jj-illl cl)La-lSLll j^u-aTJ 
V ci)La-lSLIl (J-* 3J Vl 35^ ^ 1 JLA iLea *■ I ^ ‘Ls 7199, 

cl)!^^! ciJl_LAj ,*-_)jJ_a JL>.3 (ai^Lla 1 ^ ^t-s' t ^1 i . 1 l-s""j 4_ai£^ 120 yc. 

. 4-L.i-t^ 1 4_p»»j [^1 yja 3^ cl)Lai^ f—Sj^tltil cl)ljJ-*-u 3* 


Levels of recognition teiU jfaa^ 

3j-i ^ ^Barr jL-J L^j ^-"j >-^11 SjLfoVl aJ-dl 4_La^ cii-iL£^ Ijj 

:4_jJL lI 1 ^jjtl 1 ^1 j_ii j-h 1 ^ ‘cJtJ^ LI ^Li ^4-^ ' 
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6..l.^ui.oJI i-uisp :pUSJI 


. CjLjJSLII Vl ^_j.<jj>. • Phonetic 4_uj_u^l -! 

Cj 1V1 (3-liaj 1 ^c5L>»j 1 JlC. 11 phonological: A_o^jJ^1 -*_) 

- p j " Hj (JiLo j-A 1 jJaj JLC,1^^1 aJJt j^Lu-uJl <-_3^1 Il>.Li 

■jji 

jLajj ‘ jjL>u (_^l jLc.lj^l .morphemic ,^tl -_:>. 

..(JLt-3^ 1 ^_<a->JI lXcIj^I i>j_A (J_4_iiiijj iui)LjJSLl 1 ^^SLnJ 

•jji 

j 1 f 11 ^^^1 juilj^l (jyJtj prosodic: a jj^U-.tl -j 

. ^J1j-t-u-11 (J^ ^uLlJIj 

.(J_<i_>Jlj cjIjLjjlJI jLc,lj-SJl syntactic: 4 _j_u£jIl!1 -_a 

j 1 ♦ Tt t .iV J_4_>Jlj CjI <a K 11 ^1 jiir"..il Jlc,1j^ 1 semantic :4_^VjJl -j 

^1. rill ^cSL>*j jLclj^l pragmatics: -j 

Jj-j?E_a (J-* C:r^' joiSJtll ^L_ujJ j>j-u_a^ il)5^ L)*J Lilj-l ^LtZu_ul jj-* 

^^l£LIl 5 ^ 11 Lxfojjj . 4jjjiJJl ^Lj_ujJL1 ^ t-s . ..tl J.J,,. tl 

JU>.i 4 _j_L<jjlJ c-o-LuaJLl 1 t-N--»-lt ^ (j-* 

Cj , ^-aLi-uJl (_5-ll ^^j-1 - p K"! 1 ^ 11 

lLs-^J 1 Cj La-lSLl 1 j Lu^ 1 (J^ i I ,S ~‘^' 1 4_<jj>.j3 ^ Lu i ^ t V1 

ijJ 1_LA ^j-SLj V Cy^->’ ^ L<ji£^ JIJI i I—^ L£^ ^^ J1 LLa:>. t ^ ' 1 j 

J 1 <Gj.j?e_l>. lILlLi-uj (Jj-a L^ ^ ^ ^ 3^^ ' J ^ i 

^-aLi-uJl ^ t ^J ,5_j^^_i_L!l ^L_ujJl (J-* ^ 4 _lJj-C, ^-Lul/i jljLual 
1 ,. d—Aj-tfu-l, 1 (J_j l-*-ujJ 1 (j^ ' 3-^ ‘ 1 L^ ^ 1 fiLjlAJtJ 1 (j_uSL»_i 

JLc,lj^ V <LjV i^cSL>Jl t ^ll-s"wt ijoJSjlll Lil^ 

fiLo^Luaj (JjjLlII ^1 .^"Vl 4 -oL»J 1 t"' 1 "wM 11 

. 1^ J ^ ‘ ^ 1^" ' 5^y_u^ 4-1 ^li-u 1 

dis-) J 5 JVjJ 1 ^_^jSm j ^K"U *" cr^l ^ J^ mi 

CjljLJi^V L(lexical) j (jyl\ (Sysyntx) j (course 

ph (Phonetic) j cj I j LTui V pr (prosodic considerations) j i^Luaj^jua 
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l^UiiuaUI olSiJI 


i 1 ^^ i p 1 ^" 11 Jl_l^ 't 1 j 1-4^^ . A ^ 1 di L^j .^It 



(SUai 49ic 

Some speech-recognition programs 
^LhjJl 5jlj^ (ARPA) a A, t ^"t 1 cjL:t_iVl oJ^ Jl^ 

(1976 -1971) cZJ \^JL.L.U 5 JlX L:t_aLjj-J 4_jSLjj-aVl SjLrtlXl CjLiV^1 

^LjjJ J-A Ojrt-iJl (_3 JLA (jL£j »(Jj-saUXl p^lSLJl Clc::fc-LU 

[^jJlJ (il—uJl fiL?e_pe_u3 (J_<j_>Jl (J_jJ_>»J c_(_i_uL?eJLl 

VI ^ t ^ j 5jjJL:t_a CjVL:t_a (J_<j_>Jl juussisdlj fiL<jJ£^ cJiJi p-tia-i 

5Jl^ ^^jfj Ml U \jJt .^jLIIj 5j-Ja£: 2_aUj-^l ' 4 1 Mi\ ^_^JJLU 

Bolt (Newman) BBN iBeranek and 4_£j-xflJ Speechlis L^l* 
iu«_aUJ ^’^HAARPY ®Hearsay(j_a ^ ,„ i SJl^j ^.. A :t HWIM 

System Development ^ SRI international ciij^Io Li^ ‘U>^ cr^rPJ^ 

j<uj/Lj i_gl J ^'°^SRI SDC\ Corporation 

• Bell Labs (_y3 SJjLxjj JI or I ijJUjt oul^ Lo^ Dragon 

: L^ia J-oljJ SjX. oLb (_yJI Loujj^ JjLo^ -L)6T ° 
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Centre de Rechareche en Informatique de (CRIN) in MYRTILLE-I and 
II Laboratoire et de ^'"^^ESOPE '^^Nancy d’Informatique 

^_^Mechanique pour les Sciences de Centre National d’Etude (CNET) 
Lannion des Fengenieur ^'^^KEAL 

. ^Jj 1 ENSER Telecommunications 


Hearsay 

(j-a ^ 1 jJtIu_u 1 (j i lLU !i i Ljj-^ 1 1 tJ-A 

(^^1 - - a .i"j tl) cl) LajijujJJ SjJjLLLI jjLuaXl 

((1» Hearsay-II ^ j-Jt-Tn-u^ .jjLuaJLl 

(Jjj^ CjLojJLjlXI j^Lt-a-o (J-* j ^ ^ LiJJ 

. 1 jSLaj 4-4-1 


p j ^"t' Ijlu a 1 "•?»- a ciiljjILt-aX Lft-iLlu ^^J-datlLlI 

a .1 "j ^ 11 c1)1jl>.jJ1 ajjt p Fs /" pj segments, 4-^j-Qa c1)1jl>.j a ^ 11 

.cjI 4 K jlsLlll aJJt pia-u pj Possible syllables, 2 l_L£L 4-11 jlsLlll 

jLiTo-l p_i 4^VjJlj a_L.i-t^ 1 jUJ 1 cliLojijtil pjLaETn-ujj 

Liijj.atILl (J.4J>J1 i^j-la-coJl ^Fsa LiijjcrtlLl CjIjLulj 

(J_jiL4-ILl 1 Jlj>. a-oLc, p 1 Jiitlu-uLi ^p4-i-ijj 4_jl ,, Jij ^j-la_xlJl pJa^ 

. Laj LJo- 1 a j ^ 11 diljLifoVl 

a 1 ^"t... 11 jjLuaJLl (J-* -i-a-tJ Hearsay pLatJ! <—^- 4 -t-ujj 

IjLA pj-itlu-ul Jl2Jj , Lo 4 K Ml a (Ja- WL! 


(J-u-i-o -p JatTn-o 1 JL^ , p^iSLll <—SjJLjJl lSJ^ ' cliVLat-a 

4^ 1^1 4ae_i_u_tJl i> JLA j-la-Jl 4.^a-j Cr^ pSL>Jl 

1JLA j 1 —lTl-Li-o j i((j-_j_j^ pi Us /C» j-la_Li La LlILc Hearsay qjz 

• ^ L^tJ 1 ^ 1 ^^ 


Myrtille 

^ 11 ( 2 >^L 4 -ij . crin j^j- 4-1 ^j-i-ujU 4_»_oL>. 2 , I j-jjiaj p_i 

IjJLC L4u.lafern-fj.4 4_t^ LcLa-i-ia 1 CjLlI 3jjJLa«-4 J-4^ Cr^ 
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Top (J-* ^jLjfcTn-ujj ,^m jjLrelu V Cjljj-iXl 

(jlj.^ 2 i^jLitIu_ul .c_t^ljJlll Down 

tilu JL>J1 fiLiJ *-_)jLSj ifiL<ji^ 375 LaJJLC, CjI 4jij_:^1 j-A 1J-laJl 

Cr-^ ' (j-*J ^ ^ ^ ^ (J_ij_ul (J-* ^^ ^ jLjfcTn-uJj i4_u_ujj-ilLi 

i jLlSjuJI (j-* jJl aJJt (JlL^-i j-uw3 jQ-la-Jl ^Ltfu lLU j <ULtfu ^ 
4^jL::trLi-aA i4_U-uL-ul uLsL^ BjLC. 4J_<3->J1 jJ_li_>tJ IJljJ ' S 

\^^.^'>... ^^1 j HWIM ^ ^jir"MiU ((Islands of confidence 2L2!tJl jj^» J^-* 

. ^ ^1 1 1 JLA jj-* ^ 1 ^ 

'. L^jLuJ ^1 Ijr^ 

^ Sjlj^l cr^ 

^ Cr^ j.ii^l (_yj| Sjlj^l 

S ^t-fjjLj a ^ Ia / A ^ l-N >,. ^J_A 
S1JLC a ^l-s / A 4_peJj -iJ (J^ ^ > '■ 

Control strategies ^cSL^eHJl diL^e^lj". nl 
a Un 1 1 1 ^ a jjrfcJLi-uJ a A1"11 

c1)L5^LIL>.V1 q-C. ^ 1 jLitTn-u 1 ^cSLrtTiJJ ^^l£Lll i—SjJtlLll 

SjLifu^l (3-J-*-“ 11 L^^l^Li :4_aJL:tIu_aXl 

. 4_uL.<i:>.1j-^1j 4_dVjJl a ^11 
(J-SLjIo jl5_c, (J^Ltlo Harpy^^^j La Ljj-j cj 1V1 (J-jIL^-i 
L^-u t^j_u-«L^Jl ^ At! 1 A1 >A«^j ^JLSluVl cjISL utfuJ 

clllja^Vl 1 Jcrtlu ^1 a A1"t I cjIjLUI 

(J-t-ojUJl 4J_<i_>Jl j-u_a^ 4_jJ_<i^ ^ .^'■»-T\ IjL^j ^CjLa-lSL!l j\ ^^LSJLl 

g.l_LlJl Jj-* Lc,^ ^ L • ' LiUli^ . ^^LjjJl (JSLUJl ^^■^TLi-all jL^i-aXl 

(j-<i_d:3 Cjjjla 1 1 ij^ L jj-* 5$. L^ * j-jTn-i jJ 1 (J_a LtlX 1 

^ ^“ 11 (2)^ i£^ l )\_3 * ^ 4_Ofc L (2)^ 1976 “1971 ^ 11 Arpa 

4_pe_uljIL<_ul La J.gern.tj.a i^\ jL_u^l CriD^ 

V LoJ_Lc. 5_j^:?e-plj"Mil V fan-out strategy du^jjua 

. 5J4-La^>J 1 ^ 1 Jlj ‘—^ o^'-^ 
1 4-",(jAr.tl c-iju-ai CluL£^ ^1 j-Ij^JiSJ 4_jj:t^ljJlj_ul tiJLLAj 
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-fiLoIll 1 j 3^ » j ^ LS_t£^ cLSILI 1 ^ ' 4J_<j_>J 1 Cr^ ^ ^ ^^ ^ 

jl. rijTl jj-* L*J (J-* f «lslands of con fidence 

SRIXSDC j 2 (J-* lJ^ ^ jl^li-u^ , jL_a^l (j-* cr^i 

^LljLi \ c_t:?e_i cl)VL.<i2:>.Vl ^JlC. SjLc, .^^-LLI IjLA 

cjL^-LSLJI jl_dL>.l^ (^jJl ^LujVl cj ^ 

(j-* L:tjj-a HWIM oUj-J ^JL^eTli-u^ ^_^JIL^_aXl VL.<i2:>.l 

4_^_L£^ ^ t ^ <-_S^_^-jlILI 1 4-lje-UIJ «Lj^t^l^)IL<_uVl ^JLA 

(j-A_AL>ijl (JjIrtlLll jlj-<iIu_uVl ^ iCjLjJ£^ file,j_<iJ?E_a (J-* tjLlujl jl 5 jl>.1j 
• (J-* t (—SjJtlLll ^ <L<a-lSLll jj-* UJ-i 


<Luj-a fiULi C:r^ (—SjJuJl ^.Iji j-uCu 

c-<-i-i-uJ 1 4_j_»_j_LLaJ 1 fiLiJLll ^-olj-J «;1 jj-* Cr^"^' 

L4-«3 4_^j_t-!aJl ^L(_ujJl (_J_;Jj>o ^ll-s"wV1 j l^jJ 1 LiLIjJ ^i-u^ujJ 1 

i Ljj-lia_i 'I t-N -^tl cL_lj_u_j (J_j_LSj (2>^Lx-iJ * (J-lLjeTJ 1 

. 4JLj_L>*j -ilj-11 ^^LSLll cl)Lojiji-o ^ 1 JLitlu-uLi 

jj-SLai llijj » ^Lc, (^PsljILsl j\ ^LClaVI jJL:t_a J_iJ_>tJ 1JLA 

JLS_j_i_u l_<j^ L^ j-iJl^ 4^L£Lo 1 tj|-^ IjLA (^^j-Sjso 

VJ - jt ^ Vl (jy2ll 4_u^_t-iaJl Cjl-daljILaVl ^^Jua j^ualbtJ LiJJj Jjlj 

5_jjJlU1 Cj j-Jj-Ti-i-u-l 1 (y\-i (J-C-Lilll (j-* IjLA ' -dl (J"*^ 

. 4A1il>JL1 


(J- 


l_>JLi <Luj_u:aJl j^_ajJl (Jj>. ^Lc, (jSLxHiJ ^Jj^l (2>^L4-iJ 


(-_Sj-JtILll 4_<ii£ajl L^JLolS^j ^ ^' Cj Lajjjua-U ^ -"■ (JjJLso (J-4-*-i 
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« «« «« « w « 



, 1 Ij ^ t ^ 1. V1 /j a ^ I Lijl^ jJjiiiaVl (J-* 

4Jtij 5j»u->Jl ^ j\ CjULuJI 

1 ,^4-" a ^^SLi V Cy'^^ c_<-*-ul_>Jl ^JcrtlLcaX 4_i_i_u_tJl_i 

JqJjLUJ (J_uLj_>Jl aJUiC. i C_<_*_U 1_>J 1 

> Aj 3 Jud1^ Cj 1J 1 *t^^ 1 cL^c-a^ 4Jl! 

. fiG L>. LG:>- 1 (j^ j-ujCJ 1 fiCLSjjJiS J 

[^jJlj'»•tlpt^" /11 ^ ' ■■ tj Lg^jI ijJLlAj 

^ ^ ^ ^ LlIL^ 

4_jV 3 jLaL^J1 <IjlI 4-lI^ 

1 5 Jl^ LGLI. 1 Cj l^^-J, 1 1 JlC 1 ^t-fjJ-i 

J-^^ILI C_1_LJ_U ijJljjfcj , C_<-L^L>J1 ^jL^tlU-Oj 

natural-language-3_;_»_j_jJaJl CjLjlULj 5_j_t^ 

^jJr "(. ri U ijj-^ ^5 J_4lL>iJll (J-* interface 

1JLA CjULuJI SjLcL^ ^t_u-i ^J^u^Lalb 

JL>. s:1j! \ C. S-*^^ 

ijj l_L^ jJ L>. i j, jJ 1j-i-u-U j-u-uGnJ \j (J^ q! 1 (J-* 

J-JJlGj ^ JlJ^ "t I II U ^_^LjLJ ^1 (J-* ^ J 

Cj 1 j-u_uGILi ^ Lj-SJ 1 j J L^ fiU 1 JLSIuu ^ Li Ljj-^ 1 
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Ja 1—1^ V1 ^ jLitIu_aX 1 LjLJ l-t-Aj , <Gj ^ 1jJ 1 1^ JJLU cl) L>. LTi-LLI-u 1 j 

JUJulII ciJLLAj . Sji^JiaJLl CjIjJi^ 4J ^-csalu Lo ^LClaVI ^1 

terminals CjLLaat-^-) A"^ < (j-^ LlIaJI 5jl jVI c_4j1^_;-4-) ^j:Jj-)JlI.1 i^jja 

c_<-*-ul_>Jl (Jjl:^ ^_^L£L11 ^L^ILaVI ^JulI 1 JLjfcTn-u 1 J JlI) ^o-^-ulSLo 

Jill ojLjj menu-driven CjIj ^jJlIl tillj ,((^jj)) 

fiLa_ui^ cl)Li_j£^ 5j.aE_il Qja ^ Jl^eTli-u-I 1 (J-<J-*-i ^ 1^"" 

. ^jJLg 4Jtij j-ilLj_a <GLa-Ljlo-1 L)' J 


Interfaces at different levels: : 

^JLrtlLcuJL 1 ^ <L-lLl.l! 1 (J-* ^t-g-U^ 1 

(JjuaHj [^jJl ^_j_(_uLj_u^ 1 ^_aLjj-^ c1)LojJjlL1 SjLcL^ (J^ ^ j 11 (_J_jjuaLoll 1 

^Jatlu-oXl 4_t^ c_tilaJl (Jjj_>ij <Lj_LuJl aJJt tdu 

.dlat-Jl ^-oLjj-j fiLiilalb (^jJl (JSLcuJl iUt-uia 4J 4_Sj^)JaJL) 

4-lLl.J 1 1 ^ ' '• ^ ^ * Qja (^j\j^LuaA LLA 

(J-SLjI JLa-Li (JjloJL) CjI JU jj CjLatji 

oJljLa ijy-^ Lol iS^LaelLll CjLatllLl 

. cl) 1j-Li-o 5 JLC, jjy^usja (J^ \j ijr^ 3^ L>^J 


:4_JLjJ1 Qja oljL^ 

ljy^» ciUj i cl) La- iTl-LLt-U 1 (^L) ^L-J^l t . 1 t-s"" V t"djl , ,.f?" . ,.Vl - I 

i cl)L)LctgaJI i 1 3 '^ cl)La-Ll_u_<_uVl ^ , 1 t^^T^ lLUj -2 

SL _^(^\ Cy^sj-^ Cy^ jLLi^Jl L^^jJlL<_uj 5jlI.1 Lo (Jii-« 

IJ-cuJ I 1 J_A ^J!L« ^_^JLc ^La-^IJ 4 _i^L^ 5j-b^^ILa cl)LdjJjua cIJLLA Q^SL) jJ.4loe_) 
jl tj' d^’O-bJuo [^1 ^1 < >1U (J-oItaJLl (J-* 0^3 

1 ^LLa£, 1 cl) 1 j^11 ils-LM jILa LojIaI. 1 (j-^3 t c^»-<-igao 

.(_^;^lujjJ.l dr'-i jLLa^Jl 4 ^^)JlL<_uj Jl^ (^-xJl 1 

La (JlLa icl)LjL_uJl SjLcL^ cl)Laj.L»-lI cl) 1 jL<_a^IL<_u 1 -3 
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^ AU.J A CjLajJjJkl Ld SSjlcL^I CjUL^I 

L*)) ciiLojijtXl (J-* 1JLA ^1 SfiLLjjLA ci)L£j-iiij 

."<ljl, ,.^". ,.V1 ^ ^jj'i , „l;.l 1 j_A .metaknowledge 

Sa Robotintellect Ladder 


Cj1jJL£ 4_jJLiJ 1 CjLsLdaVl jj-* (_^jILcaXl 

:4_a^LSJl filLjlSJl cl)lj_u_uJl (_^jIu_aXl 

S1 j-j_L>ij Li j-t-siSl Lo)) (JlLo ^-LtiJLi ^i-uTij 4ij_i_uV cjLiL>.J - i 

jJ 1 j-i-uJ Lb 1983 ^ Lc, iy'u-ajiJ>-j 5j Lo 5j 1 j cj juu ^j_i 5 j_L 

-fiL>.4jj-jJL>»jVl jL^Vl jjljio 1 <Lc,j_o^:?E-o LiJJb i«Ll ^_5-t-*-o VJjVl 

fiL>.jJLo-o L^_tSL!j 9 JJL:t_oj (_b^gjJi_o J->J1 JulC. fiLoJJLo 

jJL.1^] (J-* lIILlA o' (J.a!1>J11 (J-4-^) J_>J1 JulC. 

. jL^^kJ 4 w fi nij 4 _oL^1 CjI 0 mi tl O"^ < n o JjJss 

. ^ 11 1 Li 4_1 Li-u-L ' ^ JU^ ^ 


c1)Lj>.j^ Cj^Lje-j-o ^ ' ^^^LILII (JlJ_i_uJl ^_olj-^l p ks« :fl c_i_;_>»jj 

(JL^l j jLtfi/l i(( jL>.^ V» 4 _iL>.'^ 1 ^ t-s«" ^ 1983 ^L»J 5jlj->Jl 

\jjt ^L>.MJ riVI 4_;1 ojl 11 (j-u-ilj ^ er^l Daniel Kay ser 

i ^LiLo j 25 ijyjt jjlj-i-uJ' Sj^^^LlLI 5j1j->J 1 fiL>.j j o-iL£^ jJ Lo£^ jjlj-i-aJ' 

. LlISjji-o o'jj La ^jLitlu-uJ Lul LiJJb 

lA^ A" ^1^^ oLLiC,' (j-a Vj_i Sj-ualbt-o CjIjLulj 4_]L>.V1 -*—) 

9 4.£^cuJ 1 Lu-u ^ JLjfc-Li-uJ 4-1-u-i-o^-l 1 0~^ cJ ' O ^ ^ ‘ ^ ^ JLi L^ ' 

qLo-i-uLj fiLojlb Jij.j?E_o Qja OjLo^Jjlo ((4_i1 (J_u^jJ1 » SjLlC, 

. 0 VJ_A 


4 MiVl tillj Kaplan 


^jLjtliJl ^jij cjDL>. 1 oLLic,' -_>. 

^ ^^^L_iL£^ ^da.(J^_ 3_i L^-j L^j-j>. jllShJI 


:4^LiJ1 OjLjL:^V1j9 


^LreJLol / I 5 Ojj_o (jj-Lc, 1j_Lt-a.j>. jj-i jJl 4_iiIaJl jj-a '. I (j-u 

9^1983 ^ 

. JL>. I V '• I ^ 

9^ 1983 ^Lc, oLo-Vl jjyb *-_)^_i_oj cjVL>. oJLLa o-iL£^ ‘.2 (j_u 
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.V:2; 


1983 ?.Ljj>.Vl ^qJLc, LJ1 fiLiilaJl ^JLc, :3 qm 


J V:3 




:jj>.I VlJ_(_u (JLi_uj ^1 i^L>.^l (JjLljjJI L>.Lij 

9^ 1983 ^.Lo-i ^LrtlLal iJJLlA (J-A :4 (j_u 

. (^1 JL^l (J-* 2 


LIFER; : 4 MMJf mfjJf ity ^1 

Ijlj^ L:^3j^-SRI International jj_L Jlju 

a L. <Vl cjLjLj-JI 3jlc.L^ ^1 t .HI cjLjtiJLi 4.j-LuJ1 ^Lb 

4_Cj_^.a5e_d (^y^\ ^LtbVLl 4 jjfclll JlcI j . ,.^ & . Sj-uaJI 

^^ylLll JLiJL>*j ^J^tTn-u-U JLc,L_uJ 1jL>. fibLSL j lJijLIoj 

4 4_J_»_J_J_L3 AJlI 3JLj_4_oV 1 jJ L-uL-ul ^JlitZb-Uj ^ ' tj' 

J1J_4-4jJLJ ^ J^ Mill JJafcj template c_JL^ 

5jlc,L^ jjjJl j_Ll (J1j-i-uJl fib (J-3_tj jJl (J£L4liJl LL« ^ j_ll 

- ‘L> c-JL^l L(j^ i *^.cjULi-JI 

JLc,1j_ 5J1 (j-* fibc,JLiJbrtlLi 1 J_lJ fiLj_LuJl ?.l_b fiLjJ_<i^ 

j Mi^l iZi^j2ja jbjbso blI3 mi 11 productions 

CjI CjL-<^.ISL L ' -a 4 Lc,Lu jjj-ijVl Cj jj^Li-u-l 1 
(j-C, CjLjL^ 5jLc,L 5J jjlJ_4_u *-_)lj-C,J I -7 (J^Llo .^LCLaVI jJL:t_a 

9 Ij-J J Lj^_4_U . (JjjLxIIiJ )) 5_JJL:t_Ll 1 

When will Bravo‘ s sonar be operational? 
Sjju Category 

:^a ^ 1"11 1 ^^ 4_<jjaL,,. 1^-1 

. (^1 .^■ >./filLa^/c-J^ = :(tjl^^) 

1 jjt . aiLaj.Sj>. j LiTlv 1 c_t::t-i [^ J-l 1 4 predicate jJ1 fi> L.,. 1 ^ -2 

L^-iLjj-jlj J ‘^ 1 fiLc,^LaJLi^ Lo \jt ^LjILa-i 

5_IL>. bJl_LA ^1 L<i_£^. ^LiLo fiLjj>.jjJl ^1 jlc,V1 (JiLo LiJJ3j 4fiLLaaL^ j\ ia^ 
fil—Lc, 1—L.t-1-aj lj_5jt_a a tJ ;i 11 jiLiIuVl LaJ-i^ ljr^_3 ^ ^ 
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(Ih* 4_La_i_ol^ 

.CjVj^JLI i^jja 4J_<_uJL_u 4_La_i_ul^ -3 

fiL>JL»_a ^^^j_Lc,-(J_£V1 L-* jjyJt Cjlj-^ JL>.i ^1 

^^.SLj c^.(_t_>> 5 ^1 Ml d \^i, ,.Vl t 4 ^]VLc. 1 uliLo^^^Jlll 

LLa jjjJjLjj i^^LjJl ^LzlJI Li£^ (^L_u jjlJ_i_u 4 _j_l<j_lI 3 SjLil ijJLla 

. (J1 j-i-uJ 1 «Ljj-^ 1 ^1 « ^ 

S 'U^ 

. 15500 t_Jilj 10324 

<P> ^ 



<equipment> <preposition> <ship> 


<state> 4JL>. 


5jI jL^ 

<article> <device> 


when 



<existence> <good state> 


of 


Bravo 


the 


5^Ly>. ^Ljcj 
will be operational 


SjJ.ajlLI ** *"' l"7 (JSLtiL 


(<Lulj LiL!jt£j 4£j-xflJl t ^ U>j 11 jjjJiULj) 

5 jj) 
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.28750 .c 

CjL>.^LLa_u3l <-_3jJU 


31416 (—olaj-o 

1 Luaj 1 j-AjV 


LiUj-ij i^Vl CjLjLj-lJI 5j_c,L£ ^-Lb 

‘.^^jJIIlII j1j_>J 1 LiUb LJl (jjjj-oLSJl 

.c_(j1jJJ 1jLiJL>. L<i_i_u 1 ((5L3l£!_a)) <L<jJ£^ (JjljseJJ ‘.^J^tTn-u-U 

• '- ^ 

5 (j_ujjj>. ^j-u-4^L>. 5LbL£La : ^JUrtTn-u-U 

.(^iLst^Jl '"^^0 SL^ISLo-SL^ISLo 

.5000 t blj 261828 (_£ii3^_a 

^ ^LADDERMNLAND ^jLitTn-u 1 

1JLA jJuu^ i4jj.::t_Jl ‘^LSJjlLo CjLjL^ 5JlC,L^ CjL a^-Lt-a 

gLlfu-oV 1 L>. 5^-4-1 (jyij L-<i^ * <=LLi-aJj.Al 1 j 5_ijU^i_uJ 1 b^’CLiiJ L) ^c_<_uJ 

5_i L>. V1 ^LLaIu_u 1 lA^ ^-o ^ tj' ^ ^ la ^ Cj^“^ ^ 

.(_p3J_4^ jl (j_aJ [^1 Jlj_i_uJl 

.jQJLJ- 54_t-31^.C, ^^j-uj\ j^i 

.jQjLj 5 34-00 N 43-15W ;J *^ Aspro j)j-j_(_uI (JijJl1j_uj 

1 Shark tiJjLifo (J[3-^ 

.^<iJtj-5 ^LlLs! fiLij ^C.<-l^-i-o 4_jJI [^1 

. j«JU-5 (JJiajua j'^'j CjIj-jLLs ALoL>. ^^\ (J_A 

. jQJLJ 5fOX 4_Ll4j_U (2>^Lx-1 

^QjLj ^Charleston ^^ILi_uJjLfuj b A.,. jUj_(_u (2>^L4-i 

. (^jjIu_uJjLfliJ (2 >^Lx-i tjlJ-*-u jLualo-l) ^qju- 5j 1 jj 1 jJ 1 

.^«jlj- 5 Lfl^LulliJ AL23^ ^ 

. ^OJLJ ~^^ l^Li-0^ 1 ' ^ ' '■ 1^1 

.(5 12-5 6 N " (^1 jL-saH^l) 512-5 6 N 

^j.u-lJ « 5_jj_jI^oj)) Lb^ jJjfobj jl .^""wVl ^JJl_b 4_fljj-L3) V 54jj-jJ_>»jj 

'. Lol (jybjLJ ^ i (_^ia_aLc jjlj-1-uJl i(( *-_)j_l>.)) ^ ' L^ 

'.j\ 54jj-jlj>»J^l ^ ' -‘h Lo 

(5 12-5 6 N *-_)j_L>. 4 jj-jJj>»j'^ 1 ^ h Lo 
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6>.^Q.liJxI I CiIaJJU 6>.u-u ^oIjj 


Jju lS' tJ-^ 

(SS JL^£: .. Q-o-uj i^ \ ijJl_tJui_<_o (J-A)) jl_ualL>.l) ^qju-5 JL^£: I 2 

j^J-JJ?E.J_tJ 1 jqJjl! 1 (J-^-*-“ iS ' 

\-^jjL^j jLjuaIL>.l) ^«ju-S Le Havre 

S Havre 

LiJJ jJj i(^/LjJjL3 5_ijLS_4-i Cjljl_t-:aIL>.Vl (Jjl-t2 ^^ ^ 

Le (jj-IJ ^^-5^ 4 jj,u-J (j-^-^ lS' (1>^ (JlJ-coJl V 

. Havre 

.(j-u^^ ^LLloj-uJ 1 jJ^I 
. ^OJLJ~Sj)^l-i-u I ^-LLUjujI 1 ^ 1 lI^_ 1 ^ <-^t I ^Q_(_u 1 La 

^AJLJ-SjJijUa (J-^ Cy^ (-_£j.::t_tJL 1 j Li-u-t 1 Lo 

jAJLj-SFall River 4_LLij_aJl 4_LLij_uJl j_»_i jJt Lo 

.joju Sol^Li-uVl i_Li:>. jJLo-*Iu Zulu-5 jlj-Ii3 (j^ «Ll^Lj [^1 

^oju- ^Lj( jjj^ ^-Lloj-uJ 1 udjUj 

jojlj-S(j\^Li! 1 fiLLj-ij-u ^Ll:tlu_u (J_A 


^OJU-S(J_oJtil Sj-aL:^ O^jJI 


g> * ■ ^ > ■■11 




-S. U> / '<^^11 j **^1 ^^.^jJl 1 ^ ***» ^ ' 


p • t-S 1 ^ / Lsj a oLl^ Lo 
jjJa JL>.jj (jr^l L) JJlC, 


jOJU 

jJ Luaj^Ll fiLjjLjjJiaJ 1 Cj UlL! Li Ij-J (_y2J 1 ^ 1 Ij-^ 1 Cx^ L>*J 

( 9 ) 

j^LljxII ^_oUj-^ 1 Lufu-oll-o Plaines, diUL^l 5 jlc,Loj 

♦ ^l^jLsll < 

(jy-^ '. ^Lo^^l ^_;J.O:>. Sj^l fiL>.jjJl (J-oAj ^^^5-t-ll 1 J-A ^_olj-j 

j—j-C,j g> j j < L>j ^-'-* 4_ojj-Laj L^ fiL>.^ 1 ^J 1 j-i-uJ 1 ^-t-3j LI LLs 1 JLjj>. (J-OJU 

5^JL:t-o 4 -Lli-u^ 1 LojLt£: ^-oUj-Jl j^_AJl1i Lo ^Lc,j-i_u i5_t2a_oLc 
LiUj-ij . Jlji^ ^Loj^Ll ^Jortlu-oXl i^yju-u-i LoJlI^ jl /a .>» al A j\ 

^J1j-t-u-11 4_jJLj_LLaJl a_ojjj£iJl 

S oi^jjij l^)-b cjLo t UjK 

1^1 ^(J^l (JlJ-cuJl fiLojj-Ls (j3^ 
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^UikiAUI pISSJI 


t^^-uSLj 4_;Ji_uia «LjJL 1I1 L^-Lu 

VL<j_»_ILj_u 1 (^j-.j_L>ijVl ' tl ^jL^tTn-ul) S (jiiSLilj-3 cjLo lliLL 

Why did Franklin Roosevelt kick the SLbjJl ^j_c j i ♦ j 1 4_iSLIj LajLIu 

. ‘ I < .il -^tl t Iju^ (,J-^ c-<-i-i-uj^ bucket? 

Jlj^ju ^ J->« 4_o^LLI1 cLILlA 

^ ^ ^ ^ ^ \^-J-U 1 ^ ^ ^ Ltlu 1 ^ Lt-uj^ 1 L^i_L^ 

-^_j_<jJ-*-! 1 ^JLSILII Qja 4_la1jJ 1 5JL>J1 (j-*J iljL>. SjLiJLC, 

. ^ JL^Iu_u.a1I Sj-^^ILLI Cj 1 jLjIl>. V1 ^J^LuJ c_<-*_uL>»Jl Li-lLi ^1 

Some Immediate Possibilities :^L>J1 CjLjISLoVI * 

'<=> j j . t-N tl cjLftiJI ^0-4^ <=>j1 4^L>. ciiLaj-ilaj 3 jlc. ijJLL^ 

^Waltz (j_uIl!1j Lajlc,! t"d .l-s"tl tiUlb <L<jjL£ 
^Ll 1:>.1 tiJl_LA tjlj (J-* ijy^ SjLcLi-aXl -1 

.*-_)jJL_uVl Q-uj-Pe^ (_P3^_<jJlI 1 (Jj:t_i 5_<i:>.jj ^L_u_i^l 

j^jLSJl ^ j ' L^-l* i L^_ua_jj:tJjj ((^Q.^)) SjjlSJI -2 

t ^ dlcjc-u CjLojJLjlXI 0-iL£^ llil Lo o' fiLc,j-i_uj 

(J-* jjyJl C-Aj^j , V 

1^ JjLU Lo Ij JLjj i Jioj-i 1-*'11 j-o o c:t^ ^ cl)V 1_>J 1 

.keyword searches Sip^Lliil cjL^JSLII cut^l 
l^^^_LI,1 (J_4_*_I1 o-^ / tl jlj^l 3jLcL<.fj.I.I -3 

S^Lc,! ^IjJLslj 4_j^.j:t_tJ 1 j 4 _j_jL:?e_^ 1 ?.LLi:>.Vl t U ,^Xtl ^JlLo 

• O'^ oA-t-uAJ <—SJL^ <LcLj_LtfaJl 

4Jl.L) 4Jdj cl)Laj-U-U ^Jjj^tlb 4 ^_^IjjJ1 

. f. 1 J-Sj 1 (j-* ^ iS ' Lj-l (jy^^ *—1^ ^ Ijy^ ^cSLrtTJ 1 (2 >^Lx-1 J 4 4_JJLJ_lL3 

45j.-l.iSL1 1 CjUL^I JlC,1o-^ ^1 .^"Vl ^cSLztHJl (JiLo fiLoilie-o cl)-5 
^L^JlJ i ^ ^ J-i-JLA cl)LojJL »-0 ' / .^tl ^cSLztlJlj 

a_<j_la_jVl a l-s . ,.lj t ..a^LtliS -a^ .U.) 4_j_ua_uaitJ (jajL^ 5jj_xfaXlj 

. I 
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JJ-aAJI L 4 JI jLiioI,! cit-j^iJ I 

LiJJj jLj' /5 1 /t,l jJ_<j_>Jl cli^ ^L-uJl 

^ 1 I ■■ 1 ^ t-N 1^ \ oh^. VjLa ‘.(J^LIla Sjl^ 

44-^ Jj-j (^jJl j Ml tl J[3-<-4J (J-^-r^l JjJL>»j 

gLlfu-o^U 5j-iIoL l* CjLiL>. 1 ' Lo |j-;U^ l-tJi 1-4^ 

. LLlIc. ^j-Laj 

'. jj^LjJl jl (jjJJ ^llLo j-lajl 

SiJli 1 JLlh-u-1 1 * 4_11 ^ 

. 5jj) 1 11 ^ a L^J : ^ 

^ 1 1 (Jj-<-U (^ jJ 1 Mit 1 ^ i 1jJ 1 (j-* 

~clll 1 Jl-lTh-oX 1 ^ 1 jL^tTn-U 1 j^JjLt-uJI 

5jji^^—Lfi^J Lj ^j-u-lJ jj-SL!^ V^-x^-us ^LtZu-ul 

(j-* (2>^L4l<-i (j-^ 4 _La1jJ1 ^1 _>J1 -LiJJj^ 

5jji Mi^ a L^l—j lLUjJj 4 L^l jLitlL-ul 

tjlj t iiH 5j-tluL^ ^^1 (J-* SjljL^ 

. 508 ^j-c, 

(J_<j_>Jl (J_j_L:t_ILi ^L^jJLaVI l—j-irt-^J-J ^ ^ 'J 
cIiI^^IjlILi LlI 1 (J-* -i idJLua-ilLl 

41 j^_yjjLl.l 4_jXajtJ jJlj >tl 4-n-t-<-fjJI 
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^UikiAUI pISSJI 


CjL?e_jVl i>J_A jj-LaJj ' tl Lo ^jl-s" .,. < 

‘.(jrOjjl 

^L^ILaVI «story grammar» 5_4-£i2Jl jjU" :^ji 

.5_il^gjJLl [^^_j_Ll 11 (_JSLxiiJl 

(^^_i_Ul CjJL>Ji ^ ^ ^L^TlaVI : L-ljLj 

. 4_LjJua 1 JJt I ^t-jLU 1 jJu-LaJ 1 ^Li-ssJ 

Story grammars a-i^ jif xUAi 

(j-a tj^SLUj 4_j_tj L^ ^tl ^1 aa ^j-o Sj^LiJl i>j_A diLxfuj 

. a_u_j£^^pjl oLc4J_<_aL_u SjLulII L^ITl^ 4*Jij1 jl^VI 5J_<_aL_u 
(j 1 f j_^jIlJI Propp jjus. Rumelhart j ljus. Jiilj 

p ^ t ^" ' IJL-lj ^ • ^-Ls-u-u-i 4 -lLu La LiJLc 

Cj Jl:>. lLU J 4« Jl:>. jj ^LiVl ulil li qja ^jj « ulJ Lj-uait-xIlJ 1 

1 J_A ^ ^ JJ i<( »»• • •. j-^-Ul fiLijua j-Li-uJ LoJlI^: ulillij « ^La 

ji 5 jl 5_»J1 (J^ cr-^^ 5 _iL^_LJ 1 LjjJ_a 4 L^j-=*o 4 £Li_>J1 4_jSL^L£L^ 

5jj_<-!a.a-a L^l tJjVl . SJSLxfoXl (JjLu ^Lajj-LaJl aJJt p' ^ 

fiUJjLiJ 1 <Lc,1 (—SjJtlL! 1 ( 2 >^L 4 -i 1 Lll 1 j 41 JL>. 4 _La_u_ 4 j_J 1 4-i-LiJ 1 

4i_3j-C,! La jJl2_ij ,»a Un r-^ 11 f—SjjLlll Lt-tSLx-i L^-^ ^'tl 

.4_ajj-LaJl aJL^ (J-a-*a ^_aLjj-j ^ 
Scripts ((^ j1m^I» 

ailAjuaj ^1 ^j_i_i_o (^jJl -MARGIE ^_^j.j>.jLa (JlLa L:t_aGj-J jj-* 

^jL>. CjL>. LTi-lLi-uV1 Qji ^lXc, (J-a-*-i ^j.a_u_u -^IjJl jJ-t-siAJl 

j. y rt"tl c-t-t-t-uTi-i ^1 Sj-LaLit-a (JJLlAj 4C.(j:t-iJI j_a ajLLl (_^Lu_u 

jj_c ^j_a j_>Jl 2LJjLj?e_a JLxii^J combinatorial explosion 

^1 JtitIL4_uG 4iSL4iu.aJJ (Jj>. (J-t-a(3^Lal . a Ls 11 CjVLaIi:>-Vl 

CjL^^IjlJL£^ JLnX 1 (J_a->»i 1 i-La_ijJ <( 3 ^Lcn-oJ 1 3 i ^ ' 1 1)) 

.4. ..M .T1 

0-* Robert Abelson *^^^03 ' J ‘-Ll-jL4fl/ j^ 3 j (j-* tj^ 0^3 
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Qja ^Lcli-uJ 1 ^ 1 Sj-SLoJ 1 ^ t" Lcli-uJ 1 ^ 1 JLitTn-u 1 ^ 

Li_Lu_uJ1 *-_)La jLll£^ 4_aljLll CjLj_(_uI_lL 1 (_)iaju CjI Jl:>..^0 

jLLs^l jj-* ljL>. c—tjj-3 Ijlaj ij-^l^SL!l -fl 

ciiJIIlII ^ 1^ ^tl 1^ \ j^jlII ' . .1 /1 a fr3iTi6 

. I -8 (JSLJu (( p * tJ (J-* 

^^l_Lu_uJl lJJ ' "^J. LiJ_il_ii l^-oji^ 1 5 l-s ^ /11 j 

Cj1jU>.V 1 L^ i_La_iljlLj (jT^^ fiLSjj-LaJl iJoj-illj ^LiilLit-a CjI-lj-uLlI 

Cj1jU>.V1 (j<-i 4—L-i-t-i-uJ 1 CjL^^LjlJI ^^l_Lu_uJl t ^ , 4_ua^ j^i fiLillLiJLl 

^ "j i Cj L>. LTl-lTi-i-o V1 (J-t-:3^lLll (J^ t—<-*-ul_>Jl (2>^L4_J 4_j 1 4_ilL>J,l 
^^^_jJl 5 ^tl CjLcl^^-i!l ^■(J-*^ i4_>.^ g) /< Wi 11 ^.LuH/Vl 

. 1 t-N-^tl jJLG:>. 1 LiJJj Lfl-j.U» ■ .>»tl t j^j^xiuJl ^,^_^Jl_SJl (JjtAj L<i£^ L^Li-H 

i_La_j_>Jl 1 jJ 1 ((p • 11)) LLli-o qjz 1 gJJ j I -8 (J-SLiTo j_i 

• 4-Li-a-UjJ 1 CjI Jl:>.^1 (J-* Qja ?,j-:>Jl Lt^ ^LlII 

t—JLLsj jLl1:>.Vj ,f—SljuuajVlj *-_)L_u_>Jl i4_i:>.jJl i^LatlaJl c-JLLaj jLl1:>.1 

.. 4_fl_LlL:t_a CjVL>.j c_(-*-uLtJ ijr^ CJ La^Jj l-t-n-o ^ 1 • t-s 11 

. 1 GSLaj 

Ljbjjv^j 

... *^iLi-ij->Jl j-G1 i Ji^Gj i^LlLs! i^LtlaJI 4-4 jL^ i J-Lg^Lca 

LajL^ Ui^ lj^ 

lJL^ o' 

eJ^' 0>lP' L^*-^ 

ljtjL>. JJLJ ^ ^^jJl 
(L^Jj) t II ^^jJl 
Ji^Gj 4_1JJ P • t' jjJuO 
« ^ • l-s 1 I n Lt^(.uJ 4^(.aG_^l . l-\ 11 1-8 (JSLdu 
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l^UiiuaUI pISiJI 


SAM Ji 

’’Script Mechanism” jjjl ij. nil 4_;SL^ISL^ (_yJI SAM j-ojJ 

Lit-aj ((^0.^)) 1JLA ^ lLLLIo 

t". A tt-s jju 6 5jLu_o Cli^j.::t_il)) 

6-^ ^'j-^ ^ ‘ ^^ ^ ‘ LJl 1 1 ^ Lt-U^ ^j-1-U-LJ^^ 1 

^j-jLi-uJl JL^i . jjIu_uLi (J_uj^ ^ Cr^ ^J 

^ ^ Ml" MiU jIu-uSLi^lj C.ujlu_u (JjJL^ Ct^ (J^jLo jjjji 

fiL>.^ (J-^J Cr^i *—4J ^_4_<_uj iiLSj^l g )ts . ,.lj t 

Li tjJ^Li (j^Tu-uSLu-u (j^lHAja ^^.fl_u_uj iCjLoL^l j^l 

. ((uls jL>Jl 


‘.jjyJLjJl ^ 111 ic_(_*-u 1_>J 1 'tl 1JLA 

6 ^1-a-UjJ 1 jj:^l_>Jl_i 5jLu_o O^J-Lajual ^Lil JLLo)) 

(J^jLo jijju! (^L_uJl L-<i^ i^^iLisojlj tiJljj (j_a_u_uj 1 j-3 

i^\ (j_u_^j_Jl jIu-uSLi^lj CjJjIu-o (JlX^ ijr^ ^ 

.« Jl:>. V 

.fiLuLi_i_uVl 4JtULj ^ 111 ^jL>. i Li^ 

:^_^Llll fiL>.jJl 5jjl_>JLi gi^ 1 •"11 fiiHj_uVl ^L>.^1 ^1 t-s",,.lj 

Jj^ -I 

,l-dljJ (J_U_U_uj1j^ (JIlB , l^iJU 

S jL^I J-A -2 

. ^ ^ ' '■ cJ^J^ JD*^' ^2^ 

SJsjLa jjojl ISU -3 

♦ I o-dj-La-Lsol 5jLu_uJl 

J^jLa J-A -4 

. ^ f? MM Ml U (J^jLo J^l JLSJ i^QJLJ 

<7 Ml" Mill ^1 (J^jLa Jljjj' t -5 

.(J^jLo 

Car Accident 5jL_j_<_uJl CjjLn. ^^L_Lj_i_u SAM ^ j-Jt-Ti-i-a^ 
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^jJl Ambulance <-al ♦ < 4_jj-c m < „ JlLa SjjJlc m < „ 

i ^ J ^ ' " LJ^ ij^J^ (_)-£3l_>Jl ^iTt-LLl-oVl JLC,Lj_U 

i4_Lj_»_a fiLj_Lj_i_u ^-aL^Li t V 1 >1' SJjjkj.* (2>^ 

IjU^ lLLi-u^^ i ((j^Li-uJl j «jj:^l_>Jl_i t". a, t t-N .^1 5 jLu_u)) 

^LLlL-uI 

fil_j_<_ol_i_oVl j-jusI—LjlJ 1 ^j-ieD-ujJ ^ LLA 3-oL^ 1 uLsLS-tJl (j-*J 

^lLsLi-u-u JL;-*-i (ji (J-* fiLi]lL>JLl CjIjLjjlJI jJjj:t_i 4_tSL!j /t ,, ..'■»-'o\ Cj^LrtU 

SAM ^1 ^ 1 V1 't 1 Cj L4£^ Cj 1 j Lul! 1 (J-oAj 

ifiLiil ^ t-s... tl ^JSLtTuJl (J.flIu_JxA (_j_u_4-i 'H 

jJl (J-LL^JI IjU^ a A bt 4. A cLjju-lLs CjULIj CjLctiajJbij JLtJ^^ 

.LiJJii 4_uLj_i_uVLi 


BAOBAB 

,,. a ^ ■ t-N tl j. j . -^tl ^ t jl U»i ^ A ^ APR AR ^ A t p t 

(J-j-LrtHJ fiOLojijt-a 5 jLc,L^ ^jJtTn-u^ (j_ujL_uJl (J_u:iAll jJiijl) MYCIN 

(-_£^LL1 ^«Lufo 4 jlI it-sVl 1 ^ wC 4-L(JajJ. 1 ^c^l3 

(jjj-jju ^.LlLsVI jl^_>Jl A_j_Li Sj-i-oLjlXI CjL:t_iVl ^JL:t_a 

(J^ 0* M J *\ M i l ul)VL>. (J^ 

JLc,L<_u_i i_La_<i_tJl IjLA Cj1jL>.V 1 jj-* (J-i-alLo 

a" ^ 1 l-s" , ,.l (j-* p ^ 11 ^ iS ^ JJ * 1 4_jJ_<i^ 

:4^L!111 ^L^Lj ^Lt^l 

. fiLujLd Cj La ^L«-a ^^^ ■ 

»CjLuTh-uVI i^\ - 

.jlj^Jl j^L-ujI A^t_Ls3 jiS^OJl - 
uLiLa-Jl ' '^Ls < ^^' JlI^: -^-aLjj-^1 ^jL^elu-u-a AjLloLa-a - 

. ^LlLa 

^_aLjj-Jl ^ 1 J^tTn-o 1 ^_a 9-ijy-uj cLjJtjjia 4_ii_i jlal - 

(JSLtio BAOBAB ^_aLjj-j A_jju (^jJl ^LjlII L>ijj_a-i 2-8 (J-SLl/ 
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^UikiAUI pISSJI 


(J-SL^ (j-* <=>'I^^ tJ Qja (J^ . g) j^ l-s /11 (J-* y Lu 

i 1 Ajl l-sr-1 ^cltjtlLi ljr^-3 Qja cl)^LaL»_a (J_4_iIIiJ CjLjL^ 

IjLA .Sj-jLb Cjlj lLUjj /5jj^ <>>tl t Cl t fijt ei ^ 

cli^LaLjtil (_^jL:>.j lLulj ^ llil c-t-j-ilaJl cUtiaLS-a jj-* (J-ljj1j_uIl1 1 

La L)J-^ ^ ^ t-N /11 t ^ ^j11 lj._uju iJJLlA ^1 lj_i liij ji *>»tl 

.(^L_uJl ^ ^L /11 t ^ ^j 11 SJijjlII ^^nTuJ 

: aLJoVl jL>. ij BAOBAB ^_aLj-j jl 

j-j_>Jl ^L_t-3 :^_aLj-Jl 
y t ^ -^Ijla^ -5 '.u-iLi-i-uI -' .j ■ t-stl 

(^palj-cVl (J_jj?E_<_uJ ^ :^_aLj-Jl 


1978 


j-y 


jjjj 25 :(Jjj>.jJl ^c^L '.i. 


■ ‘Ltl 


.^Li jlLo 


oil :^i t"( a ‘.^-aLj-Jl 

(jJjj>.jJl ^c^L yA ^LLlL-uI) 

26j 4 ^jJlI1 JlI^I •t .j iLtl 

:^i t"( a‘.^-aLj-Jl 
er^* 

LaLc 26 c 

«Lu^)JlI 1 Jil^il 4 _u_u_ck 

(fiLLjJt_a j^pslj-ai jJLalo-l tl)' 4 _u_u_l>J1) 

<L!3->- J-J (3-1 Li-uJ 1 ^3-^ I JLl^ 3 4_ifa^3 (J-* ^ ^ '* ‘ J ^ ^ ^ 


JLl 


lA^ C-tj-tlaJl 3 V c-tj-tlaJl Baobab ^^Laj) (j_u_L>. ‘.^-aLj-Jl 

:t ^ M it->tl 
t"< a '.^-aUj-^l 


’’PLANS’’ ataftJf 

3! ljL>.l3 4 _ajL_uJl clilj-a^l (^tj-ll (J-JLtTJl ^jLitTn-uJ 

^LtlaJl ^3-C, al J-iJl (J3 Ll 11 L_£i_u33 <L>JL»_a jLut^ 5 fiLu_uLj^l CjLa3^LLu_uJ 1 
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• «jLLl^l » ^JjLL li-uJ »p • t-N 11 )) ^JjLLli-o plu jl t-s ^tl t 

(j-* 1 L<i_£^ i Cj Llj_o LlL 1 ^_j.<i:>. Cj LLli-u ^ L?eIu_u 1 1^ 1 

.1—Lli-u-U t ^ ^ 

:^_^Llll (Jl^l ^llLo 

... t ^jtl^"tl gl a1 < 4Il>.jij L^jjl:?eIu_u (_pJl 4_o^lj.j^l 4 _jJ.<jjlI 1 ^1 pi^)) 

« ,., ^jja-jinJl (Jj-I-i ^ ^_3 * * * p-*-^^ ijJLLA LLi-ijj*- 

((fiLj^ 1 4 _jJ.<jjlJ)) j-aLn. ^jjLLli-o <JJI_lA (ji (J.aIl>JL1 (J-* 

L_£i^)) 5_aLc, g> JL >.^ 1 JL>. (J_4ll->»Jll (J-* L>^J * 1 JL>. 1 JjJL:t_a tiU j 

pJLll jj-* tj7^ Jj (■^->J1 fiLulSLol M l " ^1 (3^^ 4«(jm 

- ^ ^jt" p^j 5_5jjL>a fiL>.L>Jl ^^LjJLij ipLji^ 

I^lXc. t U ,, 5 l-s 4.tl pj ^ LiLLiu C^Jiitlu-ul 

Qja 1JJLC, ^ ^LiL_u Jjlj-o- JJL>. t - ■■ JJL:t_a (_3JLA (J_<ulJ1 

p_^_3l J_A1 ^ ^ ' tJ-SLiTu-j fiLj_jl^g^l cl)Ljju:ije_iIlJl ijJ j-Li-u pSL>»J JlC,1 

(^3_L*_ILj 1-4^ pj^^ M 1^-4^ L^j^' cliL* jJtIu_ul 

yljJl (J_t^aAJl ^ U ,"■ 11 < 

lljl—LC. p-^Aj 1 l-sl-S-^ 


4_La_jl^^JL4 ^ j ^ ' 




'J (J-* ijr^i t t-N - ■■ 

(8^ 

.PAM: (Plan Applier Mechanism) ^ 

. 4jij (^j La 0-11^ 

♦ ^j-A-tJu-La ^JjLuJ LajU CjJLa 

JljJl^o c-i-»-1j La j JlAj Vj ^LuLJI ALa^eJLI ^_^-Li_a (^1 i^LLa 

<ULj LiLiLiu (3^ 3"^ Lllh-u I 3^*-^ (^LlII J-aJiil «LLa^ 

1 /t-N .^Vl jJl LajLi OJLa(( u_i 4_uLlll Ai_a->»J1 oJJLu_i_ul jJ 

. 1« 1 jLfu Lillli 1 J_J» 
PAM ^-aUj-j L^JjLu ^_^jJ_i La^^J 
^1 (J->»JL1 c_t:>.Lu3 j-al i^L:t_a L_ujLj_u.a JjLu . J-Al 

. ^J J ^ (J"^^ ^ <—1:>. Lt-a LLi^ i . J j-a_tJ 1 <L1 j Lb 

La^^J 5_u:iAJl aJJt A]u-uj \ c_i_pe_i ^1 PAM ^_aljj-j ^1 U." . ,.\j 

: lLU jJ 3 
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OUl^i 
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BAOBAB jjjajj.<UJ cit^' J"^^—2 — 8 













S l_(_u lX-l-u-a I 1 j LL t ^ jl^_li-u-L 1 

.(J.>J,1 o' 

Jj-SJtJl (J->»Jll c_t:>.Lju3 ^ t->r. t liiLl :^Air" miU 
.*-_)Lua_i ^ fiUV 

‘ ^ ' liiLL '-^ 

. 4_jlc, ^^ ^ fiUV 

^_<j_:^ L_£L.^)) 4_La.jit_j fiG_3jJLa jj-* j>J-A PAM Cj1jJ_£ 

L<i£^ fiLflj-SjrtjJ (3j^ SjLc, jj '<-_3J_A ^-<1^ 

.3-8 (_jSLiIo 


Jl*JJ djfiA'i 






AjJJ 

PAM (J Ji^ 3 — 8 

J <a Ml" tjl (j-^LxJ Mitl(( 0JJt ^_^JL>.lJ 

jjyA^ L:fc-Li-u.a 03^ (ji ^Llrt-iJ . Luajl OJ^_lJ 1 (((Jj:t_a» 5Jj.3_a 

. I (JjVl ^J1J-i-uJ' ^L>.^lj (jjj jLj_ail (J-<1^ ^ iLiJ-u j\ 

((^J^t_« jI a ,,. tl jjj' 'j. ‘ " lT'-J'J-<- fjJI 5_iL^l JL^Tuuj 


















l^UiiuaUI pISiJI 


. I 1 I « ^ ■^ / . .^ LcfjJ 1 dj l_U. 


L 4CjL jo-aitjlJ 1 U"^ J-* p < 

QjJ-Jj—1 J_La_<_uJl_l i^^ljjJl (J-* p ^ ' -a (J£^ t"' IAj. . j_ujJuj 

^ (*^ 6^ 6j-^ Cr^ Jj_4-£iJ>Jl 

i 4_jj:t_La_<_uJ 1 j c_<_i£jJlll fiLLsLxjjjj ^Iil_4_tJl aJJt j-uiluj , 1 JiSLaj ,,, 1 

. JLjJU (^JLo t ^ j n *" V fiUl^ lJi^jJ. C.i-^-^us 


Limitations of Scripts ^ jUmJI Ojtt jj 

(J-* * (jSLtlo t ^ CjLAjjjLLli-uJ 1 

JJLC CjLjJL^^ jIjlcI c-«Ju-saJl 

g.l_LJl i^jja Lc,^ CjLa^JjLcli-uJ 1 (1)^ ^ ^-4!“*"^^ (Ih* 

(J_j_j_<_u <f p • l-s 11»^jjLLn-ixa .ijjJjLj LX Luajui^Ej l-^Li (J^ (J^l-4-1 *-L_o^ 
J^vi » 1—Li-1-0 udjJLJuj jjylLl \j ((p LLt 1 cLij>.j)) 1 (^cJ ^ 

p*l^U ((p^jJl ^^jJl )) l_Lu_u p_<i_»_i ^1 c-fJti-aJl (J-* (1>^J i(( J[jJXl 

^‘^J** t ^ a pj^Ul jj-* L".^ .L pjjcJJl clatJj-Cu 

^^1—Li-i-o Jj—i (^j-llj <lX_j_<_uJ 1 c-<-i-i-u-i ((p^jJl 


(9). 


^’J4i- 


(lOL 


<lJ Ll! 1 5_Ltfa2J 1 llL Liu vj'^ 

ijy^J Li^ IJljI pj:till ^ 11 ->" pJ Mitl pjl^ df-t^ 

LiUli)) ^^i-u-Lli t *- 13 -^ LiJJj (j-* 3 ^^-*^* d_t£^ Loj_d p^ 

di-iL£j -ljL>. i^jJL.Cu tji Cli-ijl i 1 jIlL>ijV 5jl^ di_t£^ LoJllc, 

1j_ua_S_i ^ i uLa_3 1j j L" ,,. t pJj - LSLj-a Li 0-3 3 J1 LiJJli 4_LajJl, 1 

4_£jJl.xIaX 1 aJa-SJj 1 La i LlA 1 jJ 1 j-i-aJ \j ,« d) Jj i Lj£^ ^^JJL.Cu 

jJj_jua_>Jl pjL-Cj <-_3 jJL^ ^(jr^ c-tiLs)) 4-i-tfliJ L^l jJ-U 

4_aLjlI 1 JaL^JJl JUJL^o ^lSLtfu.1. [jLJiJj.s^ Le-^-La ^^LJI .((4-tlc 

. a A1" -L A dj LLh-u 


Memory Organization Packets (Mops) 
<Lj_Lj.C. -jjj LLli-uJ 1 OLi L^Ltfo -Mops pjL> /" d)Lc,j_<iJ?E_a (2>^L4 -i 

























Ln^n-tjJ 1 ^j_uSLc L^_iSLI^ 4_Ljjua lJi^1 1 

Cj 1 i_La_ij-jj ^ ,,. A" ■ U> 11 j)j ^J. 4 .ojj ^ 4 ^^j.jlI. 1 51 / A ^ 13 ^ 1 dt-t-fx^J 

j dJLc,j_<jj:?E_a (_3JL^J , gl 51" 4 .11 

^jj-SLj ^1 4(3^ ^ 1 33 .SLJ 3 I 4_lC,jJL£^ 5_aljLll fiLuL_ujVl (_)xajl_txa_>Jl (_J_jIL4-i 

-5_aL»Jl <^4.tl aJJt (JlLo j-4_a5j3 ,djLc,jl_LLl (J-* ‘ 1 jlh-i-o 

. L^^.Lt-u C-<-Jl-4-uI -JU^-^ellll i^Lut-tjj 5 _jJLc 4^3^ 

: L^-A ( 3 i_LjJuo 4 ^ 3 .jlI .1 ^J-ll^TJ Mop ^LSjj-Ls doaJLitIL 4 _ul 

* ( 12") 
jlj-sVl j-bljjJ (3 .<jjlJ1 Qja jJ^ Cr^! ^ '^BopS 


d A1" 4. A 


(13V 


Cyrus j-oLjj-^lj djVL>. 

• 3 - 4 jj^^ 1 La3VjlJI 4 > Lo» 

1 ^ 4 _^_<-i 3 jLiTij^-V Cyrus QM^j-i\-uj *^^3 

( 14 ) 

J3j>. Bartlett d«_j_LjjLi 3^3 -^tl 4.^3 ^ 1 ^3 ^j_u_ 5 _Lll aLa- 1^ 3-^ 
j.,^/"j,^L>. jIL(-uVI3. 5 -^tl diLJ-A-c. a /.>»"11 ^LuJl CjLiSL^LSL^ 
diM-uxa-flUJl aLLi^:! Uj-La-tiaj 4 _jl 1 ^_aUj-j a Lb 4 J 3 L:t-o 4 _ui_Al 
djLti.A^ 4 _LA-baILA L^i 15 " ♦ t 4 -ti. 5 jLll djLtlAjLLI ^^lajlII ^J^fc-l^feTJI (^|3 
. djL lLaJlI 1 4 _U_aAlll (j_u_ 4 _uVl (J-O (J_ 1 JL£^L! 1 a 33^ ^ LoJ_b: ^L>.jIb_uVl 
. 4 jj^lb L^ jA-La-b 33-LaJl L_uL_ui (Jjj3^L_u ^-aLjj-j 4 JLu 3 i -i3-*a3 

: 4_5iltje-o (33^ *^^Lj 1 0 ^L^JILa- 1 1 1 J4:>- ^ 1 p ^ '"3 

hierarchically Lj-^j-A - 
5 jJLjtt_A Lixa^b djL^^Lc3 4-U.A3JI3 4 _j_tj_<_uJl djL^^ljLlLi - 

. ^^^31 ^ ^ 11 (3A_} dj L^^'l.jtJ 1 ^ L\ > '■ 13J ~ 


^1 Jjul 1960 - I 950 g> < 4_A:>.3bJl ^L=*o ^JlC. ^^ 3-1 

i>J_A 4" <3 . ^"t a 1 Jl^ . 4_A:>.3bJl 3'<5'»-~'tt 4_A_A-4xiXl ^_a| 3-J1 » p ^ 511» (_i_iL>. 

[ 3 I L^ (J 3 L_l! 1 j (jjbLll 4_5.jj-l£aJl (j_u.fl_b 4Jtill djL<a-lSLi c-t^^Llll ^_a 13-^1 
jJjI_lj 3 (J_4x3l3bLll 5lji jjy-^ 4 JLUI 3 ! 4_5_j_5:>. 3 Lu^V1 jl^-G pJ 3 433-*3 

. 3 »Ju-lI 1 3 ^ 3151^^1 

^_^_LL1 ^ 5 a :4 _jJV 1 4_A:>.3bJl 4_>JL»JL 3 Li-a-tVj 3 I^ / iS dJLl^ 
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^UikiAUI pISSJI 


cy^i ^^L^oVl ^--*«*tl ^jjfcTij 

.(^jj>.Vl fiLilll i(j_uj-oLSJl Qja J^j3 cliLaj-Lt-4-i Ll>j.jjju 


^ t ^ JL<j_jjlj V llU 1 't 1 J ^ ^ 4 _j_Lj^^_>iJ JLc, 1 ^ fiLLa_i_u 1 ^ 


t ^^LIlILj^ idJL4_>tJ1 ^Jl^eTli-ijj 4-ISL1^ 

<Lc,^ ^ j-£Ll^ ^jJtIu_ul jJl ^IL:t_<iiI i 

.p^tl V ^!iLx-i SjLc, ^_^jJ_i l-.<i^ (_p3jjLlj_uj LiLLii 

lLs-iIj-jJ! (J-jIL^-iJ ^Jj LLli-uJ 1 CjLjL^LaI Qja SAM ^_aLjj-J j-<jlu-i_ul lA^J 

iCjLiJ SjLc, 4JA.Jl11 (J_<i_>J1 ^_j_iL»_a (J_u3jIL 11 (J^ i (J-* 

‘.4^Vl 3_4j>.jJ111 A1"4- a jLju! 1 i4^Lj_i_u^lj 4_u_u^g^l j^^^ILilll dll jJLij 
^ Al-% > A t A LiJ)J_« j J-LsaXl «UlI 4JA»JlI.1 -1 

uLaj 1 


LjJS^ CjISLi-iTo LoJUrtTn-u-a i(_3jL^l <LiJ j-ua_tJl jj -2 

.^^^i^ljJl (J-u-^rJI SjJjtlLa ^Ijla CjIj 
^ jLjtIu_U_l [^ jJl ^ ^ ' M 1 JLA ^1 . V / A i [jJt ^ ^ ' tJ 

1 1 (j-* L) ^ ^ * i diA^ JLL 1 4jti! 1 fillSlLcu^ ^ 

(j-* (I"la) o (J-j^^.^:tt-riJ 1 ^ ^'-a' '1cjlJtill (J-* Cy^ 

.CjL^LtJ CjLiJJl aJJt (JjLlu ^ CjLiJJ 
A car hit a :fiLj_il_Lj_u^l j 4^Llll 4jj-jJ_>»j^l 5JLi_>Jl 4_<i:>.jj j-Iii-il 


tree friday evening. 


4-t-i-om 1 4^Lt-i-u^l fiL^iSJl LLA ^i-g-U^ 1 ^JSLxfoil 

'ijyJt 4_uLj_(_u^1 ci)Vl_<i2:>.Vlj ((hit)) ALiSLI 
U<in 5 _;_l^ 1 4J.<j_:^l (J^Lb S^Lc. (agent) Loji^. :peger 

5_^(Ja 1 ^ 1 4_j_J 1 Ji(_)-" ^-ud^-A ^^ f" Jiir" I <n 

. (_)l3j.J>iJll lJ 5^ tl)' JjV ifitlL*-* 

4.^1j_i ^ ^ t 5j.^l ^>1 ♦ < tfLl Loi. JA *^<^LLaj 

. 4^ lUJ 1 4J_^_>»J 1 4_^_>.^^ Q 1 Lj 
Juan Le Pego A Maria 4^L^'^1 John hit Mary 
j-jjLu V iSljl ^ 1 jLitTLi-u 1 , UL-ujI (_p3j->JLl tj' J ^ * golpear 

lA:>.^ , 5l jVl 4_i (J-t-salu (^ jJl g,^truJl j-^Lj j-j-tlLi t L^IlIL>. 
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4-4^^ 03^ ^ITl^-^ « ^i^uul I ^jLjuls 
:^_^LllL^ ^1 1 (.1^1 John hit the nail with a hammer 
Juan golpeo el clavo con un matrillo. 

(JjLoJl t_i_iL>. (j--* ^ ‘.chocar 

(jSLIj ^1_>J1 JtJ-^ (J-* tj' ‘ 1 ^ MU? \ 

. 4j JjJLflJkl 4^jJU 

'(jy-^ 4_L4.=kJ1 4_4:>.j3j 4_i_i_uI_lL1 4_<jJSL!1 ^^yJt chocar 

El viemes al Anochecer un Auto choco contra un Arbol. 


L_(2_t^jJl ^_j.::t_t-aJ 1 ^_^L_ujV 1 (JjLiil j.-u-4rJl dSLi-tlu 4-8 (JSLiHj 

IjLA propel. 4_jJVjl!1 4_jJj^LJ lLs-Uj-II i_La_iljJlU ^ ^t-N /11 




bl 






:4^LIL11 itl ^ ^t-s ft 1 t U ,^^\\ 
PROPEL < = = > jjjj 1 
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6^0 


^qJLjlJIj jjVJLIL j_u^LJ jJoLtJ 5_aL£l 

i^\ Cjj_jj)j c-cjfcJ)) 4 1 « ^ ^j- ^ L^- U 

CjLjiSLIlj (J-* y iS * 

...It ,,.' ^ ^1_>J1 ojjt (1>^J 

((S^j-Uj^Lj i^A)) J1J_<_u SjLkVI CjIJJ^ lj 

JLcL-uJ Lo ^lluJl IjLA ^ 4j^ 

(j-a c_(-*_ul_>Jl (2>^L4 -i Lo ^ 4ji 4 _u 3L^ i4_Lj_>Jl 
^j-o (J-tia-sVl (J-lILqJIJIj . JjL^l (J^Lb <— 


t j j ‘Ls ^LJl ^j-La^cj (^ jJlj i^JJt *tl 


S 

s 


: 

-.JiiUJI 

: j JLt-aJkl 

: t«^ ^ 11 

'. 4-l^n-ujJ I 

^ ^ ^ cjLojJjlLI 4_4jL5J1 ajjt (J-o-Jjjj 

l_4-0 1 jJ-^Jlj L^_L£LIJ i 4_L^.^J 1 ^_^_ui_o 

4_r&_(_LU-uJ ^1 ^Li-uji (^Ll! 1^ i4_L!l j^^jLu_u^l 

4JLi_>Jl (_J_u_4-i ^-Jjua_i o\Uu^ 1 Lilj » 4 JLj_>J1 oJJt Qja 

c-f-AJLi ‘.(JjLill 
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iS^UoOsUI olSiJI 

^^Lctjji 

•t>^' 


4JjJ^ iTjjjjij 


S '. J Jui-saJL 1 

4_uJLa 


^. t < 11 

i > n a a ^ 



jLkiJI : 


S *. 4JLu_u^ 1 


Sj^LLJI 


3jLll.uJ1 

JLjV i Cj \j>> LTi-lli-o V1 ^JLA (ji 

4-j^LT l-lli-uV 1 cl)L jJLjjlI 1 (jl (J_u_<iIlI JLp^ [^V 

^ LiJJj^SLs i4i£^ ^LjlLI 5jL>.1j fiLiJ ^Q_uj_uaj Jj>> 1 ^ 

j4_uj_t-aJ jj-* 

(J-jIL^ LAj-J-C, (J-* ;J (J-jIL^-l jJlSLtH ^ ■ A - .^Vl 

jjVju_i_uVl cl)VL>. L^J^' (JlSLtH j.-L<;ItJ ifiOrt-iJl 4 ^VJl1j_uV 1 cl)LJL jjlI 1 

. 1 , 5L^I_>JLLj 


4_j_ALL1 1 :1 Cf^Cf^ ,„\a, LLaj 

jJl tiUj J_jL 1^ knowing how 5 ^ A j< tl Sl^j-jlII j knowing “what” 

2l3j-jlI1j declarative knowledge 4 M ♦ U ^ ^ 1 * U ,^V1 

2\ ^... L^jL) SLLim 5 l£)j^1 j1j-« jllUjj procedural <>knowledge 2 lu1jj:vV1 
t ■ 'I•' * L^-a 1 jJtTn-u 1 fiLcijjSL! Ls-j-ii t . 1 t-s"" V L^i Li£^ jJjJjuJIj 5alj-5Jl 

4_3j-jlJ, 1 I—ol . 1—L-i-cu-j 1' 4 ^jjlX 1 (J-* IjLA 4_>JL»-o ^1 

4_b^j-jLl.l jlj-a cl) 1 ^^._j-4-4 ^j_u^Lc 

(j-J-l-U oLjj-^1 1 Aj. , i cl)LjLuJl 4_)LL4-) 4_(JjtXl 

cl) Lk-U 1 (J_j_L>iJ ^ ^3 ^JJjtX 1 4 ^jjlL 1 j-j LaUJ 1 ^ l-t-i i J 

(4_tJjtXl ^jjtXl (Jlc4-) (jy^O lXcI Cy^ ■t-stl 

^J^ data structure CjUL^I tj! . Jlc,1j^1 aJJt j ■ l^"j j • 

^JUL) V ‘ 4_aj^t-a-U j J_ua_a ^-uj ^j-u-J *-_) LlSLJ 1 ^ i L^ 1 li ^jJtX 1 

Cr^ SjJLaJl JcrtlL) Vj 4 ^jjlL 1 
^llLa-S 5jJU 4 _(JjlX1 4_5jjlX1 (J£^Lj_A 4jj-u_u.ilJl cl)Ulj^'^l ^JLjtTn-uJj 
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6.,0^0 


:4^L!111 fibtjjVl (Jij-LaJl jL>.Li J SjLcLSJI ^Ijiitlu-ul 
. j'rr LjusjI ^ llij J ^ (J-* (J^ 

CjLuJ j^yJt fiLSjj-LaJLs "d^st-us CjLuI jJt (_3JL^1 llij -2 

.*—) j\ 

. L U5^ M 0^1 ‘ ^ J L:r j'a- 1 ^ i llij -3 

. LjL^ U5^ J ^ (Ih* Cr^ 3^ 0^1 ‘ 4^^ J 
(JlLo iL_tJjj>. Qja ^L»J1 (^La:>. Qja ^IjLa Lj^gj.it_a LLijJ ^1 

1 Cy^^J ^filJ (J_j^l))j ((CjLj l^^_j_>J 1 Qja *-_)^iSLll)) 

iL^L^-i-ul (J-* (iLuiuVl i-jiju^j ^ u-,,„\ (j5 

Cj1jL>.V1 i-jiju^^ J->»J tji L-<1^ » ^-Lufl/Vl iJjLA t LiljJa J_=*0 

5JL^ LJL5^ ct^ ‘ * JlSL<-ii*^>^ ^JjL^)) (JiLa 

. __ - ‘ 


idJi^JLll t ^ A1J t, 1 4^jLl J-Jjjujl L^jJl^J (J-LLaTJI 5^^ ^j_uL^J 

^1 cLS_j_2^ (J-^ i?.LuIoVl uLa_iljJlll (_4IL4-i Lua-i! L^jJLSjj 

^LILo «Lj^ ji^ LaJ-l»-l 1 ^ i,y^ L)A (jOj 1JIJ 

La-Aj \-ClC. Li «L-oX 1 1 4«(-Lsjitj-iaJk 1 1 L) ^ c-«^e_i 

A (j-A-lSLju 

t " jJ_j . U> ^ A (J_jil-a-ILll fiLulllll 4-LuaL^l i>J_A ^j-»-u->*-i 

^^^yllJl ^jjlXI j 1 ^_a (J_jj?E_<_uJ (J-* c_(_*-uL>Jl Sj^lj at— iJlII Lasa-il 

. 2 A * A 1 j_a ^ ' "" Cy^ V JLi 5 JL^ 1 j 3j-a S^^nTu-a 1L^ 

i4_a^jJl ^a:?E_>Jl fiL>JL»_a 5jJ_SJLi ^-aUj-^l 3^ (2>^La-iJ 

Cj 1— L.La-«-l 1 (j-a t—tJLjuai La-jlj C:r^4 Cj l_j_La-»-J 1 fiLusL^ 

4«4.^j1j_uJLj)) ^JVJl14_uV 1 ^)_uluj ^1 ^2>^La-» LLAj 44loe_Jl 4_jl3Li_u_4_uVl 

Cy->^ ^JL^tlLj-oJ L^i Cj Li-'-aa LjjJ \j 4(^jj_4-!aJl ^ Ls /11 L-cillLrtJ 
^2^£La_i V CjLuJsIjjJI • 4J_al£^ CjLajJji_a 4 -ulC jLitjl 

L^LaJi^-a ^JVJL4_^_uVl (^^1 ^ ^. 1 ‘Ls" ' W:!^i ^aH-i ^ La ^ISL>.1 jjj-^ 

4 Lu^jJLa ^Lli-urJ 1 LtjLo- j-Laj-sSJ La lj-;u£^ 

51j ^• a LJ jJ-j 3 L^-tSLIj 5^j_i 1 ^"r^ C-t-iTij ^1 Lt_tSLa-i V ^-^Lu 

<Lc 1-1-4^ p ^ 11 1 j_A (_p3j-JLj_4_uj ,((^3-S-*-*» L-1 ^ ' La lj-u£4 


lOS 


























pISSJI 


L£^L:t_a 03^ o'^ 1_l 1:>.L>. [^JoJ-oILl 1 (^^JsaJJLl 

.^^jL(-<_u^1 (2)^ ^cSLj»JL 1 ^ ^ ^^j£Lt-uJ1 Iju^ 


10 ^ 




9 


First Order Logic 


[^jJl ^11 ^t-s /11 ^LIi_] ^ 1 jla ^J^Llu 

^L£j , (J-JjJa (j-*3-I tj ^3 ^ . ..M 1 fiLi 1 

^' IJ 1JLA ^1 JLitIu_ul (j-* 03^ 

LiJJIij iuliljlj-SJl iilitjlj (JVjCli-oV1 CjLjIa^ (_J_u_4l<J 
I II "a- L_£i_t^a_u_uj , 1958 4_aJ_^ 

tSjLj^ 5lj| oj LJuL jj propositional calculus LLA2J1 
(J_jI_l.u_L1 <L-l-l!Lc ^^ujCJ 1 

^__p£)j-jLj t ^ ^ ^ ^ ^ Vl ^L^jJl L^ 

tpredicate calculus Jj_^_>Jll ^1 < n -v o^\jJja"^ 

j-j-JLJ (JjL.u-<jJJ SjLiJLc, fililLoi jjj-Lajuj 

«^tl a A L «^tl a ^ , .,\ 1 ^ 


Propositional calculus UUiiUI mLh^ 


(J-^ crj- 


LLia^l 


jc5L=»o (jy^l 

'a ♦ 1 tl i ^ ^ .j-i^ SjLbVl (JSLtlu 

CjI jLbl (J-* ajUjL:^ CjIjLsI '"*' tiJJjj 

a j «>> A 4 _^j_iL^ SjLbl <J5LI dr'^^ • 

L<5-A dr\^^ drV d)-^ 5 jl>.1 j 2l<^ (proposition 
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^UikiAUI pISSJI 


uiilj ^Lc, ^<u-uIj Boolean values ^lj<a mm ^1 jJJl ^aSLJlj 

.(^ 1964-1815) 

i((5 JLrtlLll CjLiVjJI *.Lll 1 LjjJiij 

^JLj^ 4.^e-j.^e-f^ ■ ^ ^ ^ ^ * -a 3jL>>lj Jl^o i<(L£LpeJj J^JLa))J 

lLsjIjjJI ^ 1 jJtIu_uL i 1 JLlSju LiLja^ j^laaTJ 1 , (^ I 984) aUs';»-ltl 

:^V1 J^ Milij c^JtSLl La 5 jLc j Logical con nective Su^laJll 

& j\ ((j)) 

V 
j I 

C - (()) 

(JjLa LiLtia-S Q-C. 4-jj^Qa ail' j^ujClU i_La_iljjJl ^1 JLitlu-ul (2>^La-iJ 
j\ CjLnIal^ ^Lc, (j-u^ (^j-lA» ((^j jJl j\ 5j_tia_Ul Lai *-_)jj_:>Jl» 

ajjj .^tl fiLiJJl 0 jjt inclusive a i.>»"a LLa «jI)> L)' .<fa• ^ ■ U. ^Lc, 

aJLa^»JI La£^ 44_j_a^^^l LuLo^ exclusive ^jLjljIL_u 1 ^ LJLc La-Lu 
151 a^^Lua ^^S[j ((4-_) j 1 1)) aj <>.L^ ,*-_)jj_:^ 1 Li-uJ 1 

l_tJ c-i-Lj 151 ^L>. jl ^^Lt^ *-_) jl 1 (J-* 

^ a j. Ls /11 LJ fiL>.L>. ^Ls i La-^l JL>.1 a^rtjua 

151 Lai i*»ja5Lll j\ (^jLuaJl j i ^_^JL_uJ 151 ^^Lua cj =i aj,>'^tlj 

.a_i5l£^ aj^tl ^ t «^tl a_a^ 1 Ah^l 

LiUj_£!_3 ia^^Lt^ «t» duL^ 151 a5i wcj <=== iw 4_j_Ja_5Jl 
44_^jLi-s3 «<_j)) d«_iL£^ I5l a_^jLLiD L)j-^ <=== ))> 1 j_a ^ 1 ^j iw^jw 

iadiufcjJl j-^Vl diL^^l <♦ n , ^51^ «1» o-iL^ 151 llU j£j 

Lii ^51 4 (J_u^Li C-u^ 151)) aLLa^Li aTije-ua j^J^jCLII (2>^La-i 

,(((j_u^Lj i^y^ Lit Cl I >it j\ L_u_ij-3 j^y^ 151 Lai)) Ij^U/is J^Ltj j-Aj i(( L_ujj-5 
151)) *. ^LlLa-^ 44 _^J^jJLi La-jlj ^ V a-jJoj-xflJl LiLui^Jl oi 

. a^ jL u 3 «j-jLaj ^ 1 1 ^ a ^ Lt-i^J 1 ^ Ls 4 p 1*^"" ^ 1 ^J 1 Cjlc. 1 Ls" ■ ■■ 1 

jj_uSL*Jlj a_]5L£^« L) l^-iLua L>5^ L* 

cL«-l^ a j tl ♦ A' ^4.fj.a-^ 1 a^^U. *11 (5^1^^^! 4^Ll!l 4.^L5J1 

:^5l£^ «ijJ))j 4 ^jL-3 (,^5ju 
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l^gUI 6^ji^l f^faXo 



!r - 

<==! 

^v! 

M Al <-j 

! 









aJ 
















Modus 3 . 



JLl 1 \\ <_3Lt-f^ATK 

juoILftjj 


(jl j_i!>L 3 P i:LcjL£j P > Q ljl 4jl Jji L5j-!lj ponens 

^JSLiUJLi IjLA Ltiajl Q 

(A A(A B)) B 

de Morgan ‘ s ((^L>.jj_a 3 ^** ^Lu^i-uj LJajl iJJLLa L<i£^ 

. Laws 

n(A A B) =nA vIb 
n(A V B) = Ia A Ib 

'.(_yJLl!K (JVjQx^VI the reductio ab absurdum ^ j B tjTjj 

(A - > B) = ^|b - ^ A) 

L-LLSL^-i cjI_lj1 1_L5j_a Ijj ajjt Cj^“^-3 

1 ^j-SLj ^L>J1 <Ljl *-_) 1 jJlSLi lLUj 

«*-_))) o' LiJJii « 1)) ^Li 1 JLAj 


Predicate Calculus: 


^j-C, ^j—j-julI! 1 LiLtia^Jl *-_jL 


LuSL^-i V 


Ji^_i l_aJ_Lc, iLtiajl jJj ?,l£^jLll 

5_£JLj o-A-»-j tl)' u ' ^ OrD-^^ 05^ o' S-*^^ i^LtJl «:LuiVl (3^L^:>. 
,j]j i(instantiation ^ y '-^1' . n a) L^J mi\ L^'Ii ^LuiVl 


1 ^ : fl !<>>•' 1 ^ JLu:i^ Ijj La 

LiJJjj i lLLI JLi-Li Ltia_aJ 1 *-_)L<_u_>J jljLILal j_Aj-jJj_a->»Jl 1 <—iLi-uja- LLI ^_a-<-u^ 
jj Mil 1:Lc.^ jj Ml! 1 j , quantifier jj mi! 1 j predicate J>a->»11 ^L 

La jo-aIj existential quantifier universal quantifier K " 


lOS 

















^UikiAUI pISSJI 


. variable j-ullII 1 *1 «>\^tl *_jLj.u^ <—jL-u^ 3^1^ 

Jl:>.| ^ iargument j^l jl J^ function J1 j jl ^l3 j_A Jj.4_>Jllj 
‘.^_jJLlll fiL>.jJl (c— lLUjUj .j^JLt-saJl 

* (( )) ■•(o") s-^ 

1 jl LijL£^ t^ j_u)) 1 jj Ijla 

. ^ <-_S(( ^J_U )) 

Cj 1 j^ulI^U 4jj-jJj>ijVl 5_ijL:t_iVl (j-* (_3jj.j>Jl ^1 jJtIu_ul ^JLU (J-*J 

^ ‘ ' (J_LjO 1—4—cZj 1 ^ 1 JL^fc-n-u 1^ 

'.(JlLo ^Ljl 3 j' ^1 Jj <a 'a- <a n Jl^JLo 

((_3 

, «(—£ ^ (jji)) \jJt ijyJ^ tj' 

l 5' (j-* C:r^ 3~^3 jCjUjJtJ ^Llllj 

'.^LllLs .^jjlc, i4_jJ^ 

(^j-u)4 ^ /^Lc 

. L^LLajl = (((j_u)) Loj_t^ ((L-*j)j» 

iLiUii ^ ^ ^ jij_j_SJl * 5 Lc,1j-_4_j (j-5L1j i^Lullj ^JJ_4_>J,1 (2>^L4 -ij 

c_ii£^'. ^_yJLlll c_t^jJlJLi ((5_4_t-3 Lc,)) ^Ll!l ^Ltrt-aj 1 jl 

LJL5^ ‘ I^LL>oj = «^jj;)) ‘ 4_4_LiDLc) 

(Jj_<i_>JLlj ^LjJI c-t^j3 LLi-uSIc. llij Lol , LijL£^ ^ 

i(*-_) jL£} 4-<a-<^l-C. i(«(j-u» c—ti£} 

. 4 J V (JlJ_(_u 4jl ^_<J:sl^l ((Su_)IiL£^ 5_4 _<^Lc, ^jyJt Lo)) 

Quantifiers 

jJ-i-gJ 1J i«, , , , , , , ^^J.<J_>J» t^lSLil JJ-i-aJl : jlJ_i_uVl (J-* udlJ-A 

JlS^^ )) i^ylsL^ (^ JljJ 1 

: LlI l£^ 1 / a 1 ^ 'r' ^)-jlju « ^ 1c-«Ji£^ 3^)) *. 3liLd 

•((l>") (o") s-^ icr^^) 

•((^ ‘L>") (^) ^'j-^ <-(o") (^ 3 ) (o" 

10 ^ 












l^gUI 6^ji^l (ghjLO 


(^) *-dl_LA 4((j-u) JlIj tj' 

• (l>") ' ' 0 .' (^) L) I 

Rules of inference 

i^j-A fiL5Jljfu_d dJLiJL^ CjljLbl ^jVjCL<_uVl JLcl^^ Lu^L^J 

Lj-AL t^j-C, ^1 jL?eIu_oLi 4(J-^ (J^ CjI^LsI 

'.Cj-illb I ^^ulJLI ^j ^^ISLII ^jn,u 

^(i"(((j-") (j) (J-" ^ 

^jJJJ L.hi>:J"i‘^ (^jLj_uJ 4_jJL^^J 4«^1 JLlL_uV1 » ^-jJL^jlII JLA 
ju>.jJlJl 4_j_ajjl^j>. .unification ju>.^JlJl ^j-<a-i-a3 

theorem a U Ml cjLljJ CjL^tjl LoLa Rohinson < <> '< 

.Nilsson .rilj'i Jl^l Jj 1 <.1 j-^0 'proving 


i 4_S_i LLalLa (Jli^ *-_) j i : L^I:>. *—)jlla_a ^Li-u-a i -9 (J-SLtIo ^_l£ 3j_i 

^ 1 ^ ^ Lc, j-lIs j-o *-_) j 1 cflf-O'- tjLi-uMl ^IjLlII 4_uj-a 

20:1^^! j-Slu-uJ V fiUi *-_) j M (3^ «Lc,j-a ^ i 5 J_tia_m 

4^j-C-»Vl c-«-j 1-^»JI Ld c-«-u^pjl ^^uJu r 1 Ust, 1 j . 1 

5jLc.L^ ^IjJllVl ^ iCJ J ^ C:r^ M J t5jLua_Ul 5j-Slu_u^ ^ 

■ Sjl^Ij 4Jlt£^ Vi tiJljj.^0 V «lji 
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L^JL>. t_ijlLaJ.1 iJLjjJ.1 1-9 (jSLilu 


























pISiJI 


(j;* 0 '-(^J^ j>^ 

(i)(5 

(^) 5j 

((t) 

(m) 

‘.^_yJLlll jj:t_tJl (jyi^ ((_3JL^1) fiLuL^JJl 5jj_t-!aJl 

(m ‘ 0 LjM J>^ 

(j; cM 

.(^) 

JLclj-^l ^LLa^j J-iV t ^ C JLjVj 

<LjJLi!1 JLc, 1j-SJl ^ 4Jli£^ (J_»_=*o (jy^l f—SjjJiiJl JJ_>*J 

. t 1 " 4>. A c-«-UjIu ^ ^ (J J J 

•(5 *^)(>i(^3)[^=<0 Sj^ - I 
4Jli£^ ^^\ t j-Slu-uj V fiUl^ «Uli£^ 0-1 L£^ llil 

.(h^)^^(i) <-(5 ‘^) A (! -1 

. (J_^ fjja 5j^ (1)^ 4Jll^ j.jj.j>tJ fiUU « Jjtjl» (Jjt£ <-_3jJtJ 

•(^‘Ocr^ < (^‘ 0 A A (1)^-3 

(33^ <Ull£^ jlj-Slu_ul 4_t^ ji ((^^ui-:^)) L-flJjJLJ 

^_j_jJl (JL<j_C,Vl (J-* 5J_i_aL_u jL:t_i i>JL^ 1 Ljj-^ 1 

.^LuL^JJI 4jj3_i-sa 4^3^! 4jj3_<-sa ^JSLJjJI 3 -uJu 
-3 L^ (_p3jji_i (jy^l fiLo-Lu^U ^j3_4-i ^JSLxfoil 

(—SIjLaVI (J-o 4jL_u_L_o ( 3 _j_S_>»j ^1 4_pt^ljJL(_uVl3 

(j-C. 'a- JJ 3 fiLbjL^ «(*^ * 0 

i3 SJl^LSJI jL?t^ 4(^ *(J-") Cr^l 

(-_£JL ^1 lILI juj iCJ = ^3 4 1 *-J (((jjj)) Vj 1 " t ri a 5JlC,L^1 aJJt -t-s" 

.(I l_£ 1 _a) J 3 VI 

(l)jj>. : I i-kJt 

(m)j^ 
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^§hjuo 


. l) 

3.^.'^"' LiJJjJj ‘«(0 ' (J-* LiUIi 

^_^LjJ 1 <-_3J_^l lLUjUj I i = (((jjj» Vj t" I II a i2 5j-C.LSJl 

: (2 t U a) 

(i L_£1_A 

.(I *^)aAjl 

i^ ^ VJ-JLi-u-a i 5J ^-^-ujJ (i t^) (jr^^ ' '‘Z3 

(J_<j_C. (* *^) ^ *ii ' (* *^) ^ t-> g'. i tji 3 

1 JlSLaj i l_S_5^?e_o ^ I 1^ 1 « (l)j-j>.)) Ij-^ « '» lJ*>^ o' Lj 

,oVl USL^ (^ 3) 

5jlc,LSJ 1 3.1.'^"' (^ ^j3^ J-i^ i^_yjL^_tJl (-_£jL^l 3 j^'*'"3 

'. ljujL>> L^ju^ 3 Iw'l\ LiUj^ i3 

(*-_j)^^^ : 3 lJi^ 

■ ‘m) 

'. 5jj>. (*—i) 3o^ 5 jlc,LSJ1 ^j_>*j 

• (m ‘ Ocr^ I < (m I (jl )-(^)j^ 

V Cr^ 5j-aIu_u-o fillip OJLLA C> I M 'M l5') 

JU-iHJ 2 5 JLC, LSJ1 3j.*^" ‘■^ Cr^ 5j-Slu_u_a 1 3 O ' 

Ljj-^ ' oJ » (*—) i ') '* (3^ ^ (*^ * ') ^ '* 

3j^~^ ' 3^j) 3 ^j-i-uSLtJ 1 (J-*-il 1 i^yJt « Jju 1)) 3' 4 -Lli-uJ 

. 4 K MiU «(*-J t i) (J-*-^^ o|^ ‘M) 

3' 3"^^"^ (—SlJLA^vl—l i^tl c_(_l3J111 3' IjLA 

«(*—) i i) ^ ^ <-_3 JL^l 3j-^ ^ '—* 4jLi-u-<a-U ^ 3 -*-u i jjj_LajLj 

V L<i_t-^ iLILI 1 3 J ' (34^ iJj ^^ 3^^'^"'*^ ‘(^ ‘*^) cr^(1>^ ^LSILljxa 

3^^^ i^ljuJl *-^4-^' IjLA (j-uj-i J-Ij ^l-*l 3^^ 

3 J . 4_Lc, ^^IjJjJl lLLIj J_*-j L_£i_£ji (^j-ll «(*-_) it) ^ ^ » JLj-ijj c_<_L>»J 

3! a ^-heuristic reasoning 4^jjtil 4 j:?e_>J 1 3.* 1 j-A ^1 jitlu_ul 

* (j<-i 3-:i-^"J^^ (—SJlj^ t j 33 *-* f—Sl JLaVI JL>. i 3 j^~^ ' 
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^UikiAUI pISSJI 


I tfitjtj Cy^J t^j)" t ri A CjIj Jlc,!^ search 

Ijlj^ Earl Sacerdoti Jjj V NOAH a jlJjj 

.^_^_lL1 Ijla (JiLo ^Lil=*o (jy^l (JjL_u.<iiJ a_t_i_u-(JLj 

aJLj_aI.l (JiLa- 4-^ LuT n-u VI il-stl CjI j jJjLt^l ^^jja 

^ f 11 ^ 1 jLjtt-Li-uLi~^ ^ ^4-lSLJu-a ^1 I 1 A1 /.',.^ 1 \ 

^LjjJLcj a u_)Ijl 11 a_aj.S_>Jl ajjt «L>.jjJl 

aJJt (J-* ajMj. Tt",, ,.Vl a«j .l-stl cjI j ^L_uj^l L^^j>.l ^ (JjL-oXI 

^ ‘ a 11 ^ t t-Ntl Jj?E_t_uJ1 ^ I < ,tey \^ p ^a lLU j iu_iLjl!^1 

jJ-t-a3^^ ^3 ia-lLsL^ lI? iS j£^J_a ^ . 1 t-s~" 

Jl£j_i i^_^J_j_a (J^ iSj-Sjt-a 4 _jJVjCu_u1 CjLjJ.<j-*-) ^Lj^Li VJ (Jj>. 

CjIjL^LIII (j-a ajj^j ^-a CjLojJL»_a clij-Sljj Lji^ LpE^Ja 

‘11 i a_uj_i_uj Cj Lc Lj-t-a j-JjJiaJ ^ 1 » 1 - - - ^ LLi:>. V1 

^L_u_i^O fiLj^ljj^l CjLjJ_<j-»- 1 1 a«j.U» ^L£Lo^ aj>.jjJl ^j-a 

jt ' ..^"t. ..1 CL(_aJLitIu_ul ulJLj_tZl! 1 jJjl aj>.jjJl jj-a ^<IJ 

^J1j-i-u-1 ^ ^^I SIR ^ oLjj-j LiS^ cIiLjLuJI 

JU:t_i ^1 ^ t ^ CjIj^jJlLo 4_i CjLjL^ 5jLC,L^ aj>.j_a 

^ t ^ ^ J Cj l^^uLltI i_La_uj3 Cj1jL>.jJ 1 CjLajJjLll SjlcL^ 

^^^Minker & Gallaire j.£LL^j j-JLj. (_>iSLj Li^ ,jl, ,.A~,, ,.Vt 
4j>.^ (8)Levesque ^qILaI tCjLjLuJl jlc,1 ^ ^hN'IJ ^ 1 jJtTn-u 1 

IjLb 4 4_LaL£^ ^ j ^ cjLajJ-jlI. 1 t^^a iCjUL^l JlcI 

CjLojIjlLI 0* Cr^i ^ ^ s-l-t-il JJLc, jc£^» ^lj_a ^JlJ-i-uJl 

^j-ij-11 jjl^ *^iLi-aje-i aJoLi-ij-u ^j.^_u-u i 4J^L£^ diLjLuJI 3 jlc,L2j 


'i^.‘ '"‘'^ «CI_u_a <~il .U• a Cj^Ij tjJLLifc Sj.^J.JI 4J£L»iiLA (^f') 

J_il^^JLa ^u^\jHa t<Uilllie_a CjI j ^j_a «^j» JJlC Jl>-jj <~iI .U«tl 

^j_a jLjfc (J-5-! j-A uJjJLLaJLl_j .SjL^LdJI ^ ^ ^ <LAiII ^j_a ^«.?s.>JI 

^j_a J-^1 ij-^ ^ j ‘j’ ^j-a t<LuJLA JlcI^ ^LuI d .U. ,,^a <LjJL>JI ^ .>^11 

AitlliLlI ^ '^\. \ (jl_j t4_La jju^ \ (3,5^ ’ (jl jj.3sj V 4jtSj.^ljJI 5_^l 

^ $il_(j| Nilsson ^j^i-aJLij 4Jl£LtiuJ.l 4_uL^LLa <^l_Lf^^ - ^ 11 t I^ al. i ^~i,I 

. I L(.uaJ 
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<LiJ JiJ_iV 4_j 1 j ,((Lo 1)) jL;-*-* p^ '' 

CjLjLuJI SJlcL^ t jt , ..A" / ,.Vl ^L^e_d ^ujllU L^_d 1 jJtHj-u 1 

.^^_jj:t_u3 (jSLliJ jJlJ_<_uJl IjLA (JiLo 5_iL>.^U ijJl_>JLl IjLA 
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declarative ^LLLlII jIj-* ^ 

L^-Lu * L^l Jjb La knowledge 

procedural 5 _l-jIj y^\ 2L_bj_»_J.l jlj—« ->o 

4j?r t>)lj CjLajJjLd ^^^-knowledge 

CjLjLj_Jl 4 jlj_lL 3 - a t-N ^ Ml aJJt 

fjy-^ a_^LiLl1 L<j_L^ tc-<-i-ul->Jl L^_^jLitlLt-uj 

(JjIutlJl cJLJjJtliJl 1JLA i4jlj 

i^A jLo^jJl jjk procedural repreoentation ^1 jj:kV1 
IjLA \ \ 4_L.u_^_iMl ^l^Vl ^ M t 

(J-SLxIoi! a 11 SjjLiJl ^ *—ilnSLll jj-* 

•dMi 


J_t!U-lJl CXH 

l_£1Jjjl 1 i4.jJLj_LLaJ 1 clilJtlll (JL:t_a 


aJLjls jLc ,!^ aJJjLA SjLsLi ^j-<a-t-uVl c-i^jJLl 

jjL^ 1 a t-N , ,.l ^ JLC,1 j>J-A jcijjj I jj:t_tJJ 

^ d l-s ' SjLjjlII t"d K La Cr^ 

5jlc, 1^ ^ < t-N ™' ^ 1 jlj S V ^ i a_jjjiJJl j-^LjlXI (J-* 
5JlC,L^ u_)j.j>»j i^lHILll 1JLA 
5can5 ^_<_u_4-i (^ j-11 ^_*Ljj-J1 jjj_j1j-j>.V 1 (J_ji.<i_lJl 
♦ ^4-<-uV 1 I I JLC1IJ i CJ L^lSLl I 










^UikiAUI .^ISSJI 


(J-liij ^ 4—LLt-U 5 jLo t ^1 i_La_aJl ^jLSJl 

^1 ^ LiUjUj i4jj-u_a^ cliUljji^Li ^1 c-tJt-i 4_tSLlj iL^lju 4 _<ijL^ 

4_iLi£^ t . 1 l-s""j , LaL^-i il)5^ o' L>^ Ltijua 

cl) 1 li fiL;e-oj-J 4 Jl 1 ^ 1 Jiitlu-u 1 4^ Lc, 4:>. j J_) 4_ti»_a iS 

i cl) LojijtX 1 j-jj£LJ 1 ' (j-^ j-LjjLjJ L) ^-<i-i-u-J wide 5yntax «^cuTca » 

jlJ, 1 ^ ♦ a (J-Ljrt-J ^1 ^JL>Jll C-i^jlUl J-J^^ 

^<LjJLi! 1 4_Lj->dl (J-jIL^-) LiJJli 

‘.jjjJjVl fiL>.jjJl (j-* 3 ^ ^^ 1 jJtIu_u L) L^ 

<^=(((o") C7^:d>“^ ^ (o^) cAh'j-^I) (o") (o"-^) 

« (( )) 


-fiL:t_aj-^l 4 jl1 ^1 


^_a (J^LnIL) 4_u1jj:^V 1 J 11 Lol 


.(2\ 


'MICRO PLANNER: 

*_)j JLa)4.^t_uj) 

(o^ S ^j- L -)l^^»<-ui (_3 JLa) ^ i) 
(((o" ^ <-3 j-a) 

LjjJ-a La 3^ '^! (J-^' ^ JL^" < >ij 

» Ljl^lj-i_uJ 05^ ^ (^J-t->Jl O' LiL!0£j iV 

i*-_)jJLa hqm)} La 0^ cl)Lu^ 44_Lfl_j£LJl i>J-^ 3:^-4^' ^JL^n-uJ O' 

clc^e.:^ 1 jlO fibi C < ilt iLiUli clt:?e_:^ llilO ii^JLc^ fiUi t.."< t")t 

c-<-^j-j J "t 'a- jj 4^_^ySLjj-a| fibl t_". i" I (_"»' Mi'*^ Ijjj iO'-'^J^' J-^ 'b-^ iLiJJIi 

.4_4-aL^ 4ja<?)! cjWj"<. iV'j termd jjj_>Jl 
3*4^ jL) iJ-jILaHil ^ISLtlJ 4_jj_<_u_cll <-_)^^_jjlI 1^ Cj l^^-j-a-aJLI 0^' 

. cl) LLh-ci-uJ 1 ^ 1 J_) 1JLA 3^ ^04^ 


^jmil Uftll j^lf QfjM 

^_al^^ 5aQ-a ^^lTl^Lj 3 ^ ' cl)Ljl_j_Jl 5a'^y^-3 *5a'^^-5Jl ^ ^ ^ " 














J?U\ 


I jLtXl 1 jLA d-L^-A I ^ '^"'^3 ‘■Cy^ 




L>J1 

t ^t^ ^ CjI^^ulTljO SjLc, jLrt_i^l 

Cjlj_d 5 jLc l^-aIjLjfcTn-uI ^_<_u 4 JJjlI. 1 5jj_i-saJL} 

4^ ^ ^ ^JJ ^ ^ (1)^ ‘ ^^ LU-tU 4_iillit_a Cj Lj_i_u LLo ^LiilLie-a 

^JVJCu_uVl ‘Aj >>jj i L^jLitTn-uJ ^-aUj-j (J^ o' *—‘^^ (j_u.ill 

5jj_u:aJl j—j_4lu ' (j-* ‘- lA^ CjIj-jjlLLI J ^ "J 

. 1 j j L:t_i V Li fiLjJjtX 1 

fiLsl-Llaj ^ ^ 4(J_iJU lUJI (J_^_<_u 1 4_tJjtil 4 -lI.iJ' .(JjJjLIII ^ .,. 

^L£^jLll fiLusLi^ cLuj_Ai ' ^ ' ".* 5j_iJL>. CjLo^Jjla 

^1 SjjlSJI 44_(_ujL iJL 1 (J-* ^o-LcJ' cr^ 5 jJl 2J1 L^LLic,lj .^Vl 

. (j-xfo^ ^_4_4 jLi!1 (J_uaAJl jJiijl) 4£jJ_4_u Qja £> ■ J Jjlj 


j^if Qfj 

^JJL^U ((uJ 1 I^^lj-al, 1 )) J1'• ^ ^ ^ 

c-«.Jj-3)) 4_^^ijLlLb :4_ul^)^Vl jj_<-saJl ,,. wf5 ♦ 11 Law 

^j^Ul (J-* ^oitlu-uJ ^i lLsj-xIiJ ^ ^4_jJLSIli 1 (J_aL»j (2>^L4 -i «(j-* 

cli La3-1-t-l 1 (J-* IjLA 411 jlL1 JJ ^ 11 c_(_(_4jI_(J . 4_Jo Lj_lL4_4j 1 4JL_4ii_4_4j 

4^L<.fjj>JI CjI d tl 4-t-LJl i^\ jUil * ■'* L^l J-jfcTn-ul 41 JLo> 

. ^llLo 5^' ^ L£^ 


»f4^ dUi^f 

0_3j L^LaL\ Vl ((iV jl ilr I CjLjL^ 

.^_*Ljj-J1 c_4jL£^ LiJJli 4 _jJ.<jjlJ1 4_jj>.L(J1 jj-* (1>^J ‘(3^^ 

'.*J1)Li_l1 1 '"' * 4-oJl5eIL4_4iX1 4J_^_>J1 aJJt ^ ^ 

4^j-^ J*\ Ml ^ ^ <tl 0jJt ojL£j 4 CjL^ 1 3^jj' Cr^ Ljloj IjJ)) 

,«j1 j£j 1 o ' (J-*i-‘-=^' 6-* o!^ 

3^^' o'^ '^1 ^i ^ 4J_^_>J1 jj-* ^1 jj-* 

* (_3j_4_4j (^j-u_4j.ill 1 ijJjJLl c_4jL£^ lS'J ‘ L^^Lji-i3 


IIS 












^UikiAUI .^ISSJI 


. 4_j C.«-irt£^ c-«-UjlJl (J-oAj l-« SjLcj c-«-UjILi 4_u-ii2Jl 

(^1 ^JulC. j ' ■■ c-t^e_i ^Lt-rj-a ijJlJ-A - ^ ^ 11 5jjj_ciaJl 

(j-a ^ Lj-*-) J i Lo L-i j-ijj tJ iJ «llL»_a Cj Lo j-Lt-a 


5jj)j-_LfiaJ Li ^_^LllLij 1 Aj 1 , 1 V CjLojJLjlXI 


Ml ,a&bU leUf 

SjlcL^ :2l_o1j^V1 2l:^j_J 1 CjLiJJ Ijur^ Micro-planner JiU3 

^j-c, SjLtc itheoremo a_jj_la_i CjULu a ^ 11 

l", ^ ^ < La-l£j ^jjlJLI 5jLc,L^ Lai^ (J-<i-*J «L>JL»_a CjUIj^J 

• a t l /II Ljj 

La^b j-u_uJ CjUIj^'^1 ^JJt CjWjCu_uV1 

^LuVl JLc.!^ Cy^3 ^ S 3.' C? ' ".i ol"^ i5^JL:t-aj djrtjualj CjLaL^I 

JTli-uj ^1 (2>^La-i i>J_A ^1 (j. MiC. jJijl) 

(j-^ Ij-ii ^ S '^*.*.* ;J 'V L^ .>VI Ui« J^ 

c-i-j^jltil L^Il^L^ 4 _u_uL_u 1 5j-^ ^Lu^l * 4-LQgL^l aJJt ^ . j-i_aAa 

^1 2 tl -Ltl pUMl ^lV"tl ^1 \jjt imodularity 

^aSLrtTJl 5 _ijjlju 3 Ltiajl fiLuljj:^^! ^a-Ia-tJl Qja ^1 La£^ JL>. 

<Lrt_>. t ^ j a ^2r'-a->* L-d 1 jj-* L? b Cj L>. LLlLi-o V1 JJLc, 

.4jt-<-u1jJ1 .t-N"tl 'tl aJJt ^ 1 jJtTn-u 1 JuUS 











(J-oAj < <LiSLI_j n^j.-pj>ijVl JjjwjJ.1 JIHaU 4_4^j.j (J-uJ I JlA ( I) 

. ‘ ■*''->< 'VI < ^Jlilil a 1 / ^ 1 , ,,l 

(2) Hewitt C( 1972), “Deocription and theoretical analyoio (uoing oche-mata) of PLANNER: a language 
for proving theoremo and manipulating modelo in a robot”. Memo Al-TR-258, MIT. 

(3) Winograd T.(1975), Frame repreoentation and the declarative/ procedural controveroy*’, in 
Repreoentation and underotanding; otudieo in cognitive ocience, Bobrow and Collino (edo), New York, 
Academic. Preoo, pp. 185-210 

:4Jl_d^VL La (4) 

^ = ! (jlS lij 

• 2 i uM 
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I I 


JLSjlII i^jja fiLJVjJl glSLutfuJI 

Jl^jlJI (Ji1-4_j arcs, nodes 

iJjLA iy^ CjL^^^-jlJI jj,_LajLJ L;-Lu ja-ufcLiA 

g.l-<^<-uLj al-sj,,. ■ tl jl^jlII ^j_<;_i.ijj La .^q.^LAX1 

1 JLj-2-tJ V1 JL^jl! 1 La I 1 L^-I^ Cr^ ^ ^ 

cHj ^ ^ ^ ^ / .1 i a L^t-u I ^ ^Li L^ ^ <■ d g 


C.K w^ Ml ^ 1 jL^fc-Ti-i-o 1 3j.£L^ (_(-t-uJcj^ . 

^Lj_Ljj^ Cr^i fiLbj-JiJLl (J_Ll<L1! 4_jJVjJ1 

jijLLaj)) SjLlc, (_J_u_4-i (2>^L4-ij . ^ ^Quilian 
'. LlI 1 fiL>.jJ 1 


^Li£^ t ^ ^ La£^ 

i5j-(_ul <Lc,j_a^:?E_4-i La uLa_uj-j La 5^Lc,j 

jJ JlII «^)) ^ 1 J^cHj-u Lij i t 1j ^ 

: 1 jLlSju i ^^t-iTo ^ Ls« ' ^i (2 >^Lx-i «(j-* )> 


I 17 









^UikiAUI pISSJI 


If lefi^U 

,((jJjjJsaJl dll J JijLLaJ)) (JlLo 1 JLlSju jJalil 

IfLuTu LiLLl^ Ltjl^ JjLLaj (c-t-l£^ ul ^JLA iJj-Sj 


4-u.^L^ 4-LuLa 4_j_L<aL^ tfU (^jJl 

‘.fiLjSLill ‘•—‘tP^ miIIj 4J_<i_:^l aJJt 


cjVL>. djjJjtXl Jl^jlJI ^ 

(J-t-saHjj i i (( I -i_La^)) L<i£^ fiLa:>. V 5_3 Lxla Li Sjjj-LsaJ 1 ^ L>. (j 3 -tJiJ ^ 1 

- .>»«tl Cr^ tJ*-^ ^j-<^i-uj 

4JijljLll j] fiLc,Li individualjj-iJ 1 «^)) 5^^1 jl 11 uLa_ij3 

i(((j-* 4_C.j_<j.j?E_a» 1 tv Nj i(((_3)) tiJLLAj ' t j 

^^l-ljCJ 1 1 ^ 4_a_LLa_i ^ 1 I ^_4-5 e_4-i 4^^_4-:>JL 1 i-Lajjj 

^ 1^^p** 1 





6^U^I C.I5..J.&.II 


« 5j_S_»Jl (j-* j^jLSJl i_l£i:>.^Li lA^ 

u_)^l£Lll <Lc,,^/\_»JL1 C-(-lSLll 1JLA tjl 
j^jLSJl SjlSju (J_uaIuJ ((^)) 

^1" a i«£jl^^_jj>. jJtj c_ii^ j-A 3_Li_>Jl «j-A)) ^1 Ltiajl 

. (—dlnit-o (JSLxIIiJ Lj.^_Lo (J^ (J_aLjuj ^1 4 ^VJl1j_u1 4_jSL^ISL^ [^V 
1 i?-l_bVl jlSjlJI ((L^jlLx S^Lc, SjlSjlII 
:<-_£)) 5_jj_L»_ll ^ 1 .^tl (J-* 4j?e_L>.l <l 1 [^jUlSLll ^1 lLsLuTh-u 1 





^UikiAUI pISSJI 


■ 1 ((^)) 5^^1jl 11 4_La_i_ul ^ (J-oIuj V 

j^jiiaJl ^.LjiJLc, 4_i_uj j_i ‘Aj>.^ ?.l_L>Jl Lil j-jLLaJl (JSLxiiJl jj-* 

.j^jJiaJl s-Liic, <Li_ujJLi ((^J^)) jjj_<j_<_aXl ?.Ll>J 1 Lit ' '■ * ^ 


^Ijjul 5j^Jia:>. i>Lu_iVl ^ JLLlA ^ 

I—« ^cSL>»j fiL>.l_>Jl (jj-Ijj i«Lui_i_ujJl ^IcLjjuaJl aJJt /^"t11 

fiUt_uJ Cj Lurn-uI yja O"^gll-LL^ 

. t" '1 ^ 1 11 d \ , ti \ , ,1 

'.^JlLa ‘ j ■ '■ < ^ «LLa_u_u_Jl 


lj_A i L^_»_Ua_) (j-j' ^ i((5^j-mLj» Ljjji 

5JLi_>Jl (J_u_4-i 03^ ^j-i-g-Uj (Jjuiil JLs^Lj ^1 Sj^Ls 

'. ^_yJLlll (jSLilJLi ((fiLj-L^am 4 _SjJ_>J 1 ^ \? t-s 11 t (^jLo 
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6^U^I C.I5..J.&.II 


t ^^y::tt-Lua jUJ 1 ^c-*-uj-Il IjLA (JiLo ^1 Vj 

5JLi_>Jl t((^j-u-<^jj>- [^j-la l5j^ lJL5^ *—jj-lIs)) (JiLo 3JLi_>J 

'.fjja fjja Utx^lj 


^^Lxla'^Li i LlA (J^\!lallL:e_a ^j^JLSju CjJL>J1 (J-oAj (J-iiiSVl jj-* 

IjlSLaj «<— 


CjJLreJJ ^LlII 


i^j-ti-L^ ^^1 ,, (Jj-t-oJk 1 j (J_»_iJl (J^Lij fiLusLiJl cjLojJjlJLI (2>^L4-ij 

. LtSL^-^a SJLj_>Jl 4j?e_t^ jLiTlvI (Jjtjt_i Lx-«3 i«*—ij-tiaJ)) ^LjlII 
(_i_iL_>Jl 4_aLjLJl CjLi-t-aJl j ^ ‘tP^ tiUj 
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^UikiAUI pISSJI 




(j_u ^ 4_La_i_ul jj ^ Cy^ Lt-ufcj Lul i_Li:>.V 

V^_<jj:t_a i 1 i5JLSjt£^ (J-oAj 4_i^ j- (jSLjo 

JiLa Jj ♦ rt UJ J^Lill JiLa JjJL>Jl ^j_a JJLC 

.j-aVl llij ^L£LL1 

43jJ^ (-_£^lll:>.l ^_a ^"^^j^-aJLj^ fiLulj-C^l CjVI_>J 1 LiJJIi 4-i-tfliJj 
(j-C, LuJ 1 1 ^a_i_ojJ 1 ^ L?e£^ (J_uJj ^Jljju^ fililLa-i (J-*^ 

Simmons ^ ^jp^-a^n-o jjljJa 5_il_(ju Jfj-Ul c-JSJl (J_ujj>.» 5J.a->»Jl 

aJi^ (J^ ^ ^"‘^N ^ ^ j*.! .l-stl cIiUlUI cliLa-ALi-u-a 
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6^U^I OIS...&.II 


Texonomies 

I 4—l-ijj.j?eIl 1 1^ 4_jjt_j_LLaJ 1 ^^L>J 1 

(JIL4-i i^ljJI JL^jlII (JIL4-i ^LLu glLaLi-u-u 

i^y^3 ^ 4Ja_<_u_tA 4^Vj CjI^LljH/ jL^e_tIu^l ^>JLA jLlI^,! 
oI^^Ijl!! ^j-^ ^ujlJI ^j_ol« lJVj CjISLuTu 
(J_aljLu CjLjIajlII 4_La_i_ul ^ ^ jLitTn-uJ * 1^ lLUj (Jj-a 

^ V1 5 jlSjl! 1 (j-* ^^ (J-^-^ lS ' ‘ ^ ^^ jcSL>»j cj 1£L-l4£^ i cj ISLt-tTuJ 1 


I2S 








^UikiAUI pISSJI 


~ (^.1 L^Lbl (5 »oIjl 11 (_)-!3l^_>Jl) 

«Lcj_4^5e_d ))j " vj ^ ^ 1 ^ jfj \ 1 i3i~^ CjL^^IjlII ^ Vj 

L^ Cr^^ J_S_»J1 iy\-i ^^\ i 4_S_j_S_ilJ 1 JLSjlJI q\j ^^^Ljl!! j-laaTlI! «(j-* 

1 QjjLrtTn-ul 1 t ^j^nTu-a 

jj-aic.) jox. J!lo ^^^partitioned semantic networks Slja^l iJVjJI CjK j ^itl 

. (disjoint Subset J jaij i(direct element-jai/Lui 

^ j 4—iTt-tTu-a dt-tSljjl JL^ : ^1-0-J ^ 


j—j-C,) ^j-_:>JLl i_La_uj-i «^cc,)) <J t-N. --'j * fiLc, j_<jj:?e_4-i 


.^^IjJI JL>. i (j 3 ^ fiUl ((^)) (<-_ 3 jjA_a 


(())J ((J-* ^ J j-<i.J^a) (((_3)) ^ Cr^ ^ ^ ^ 

4_u_ajj-5j 1 Lo 4_b JLo (j3^ (j i Cj^“^ ^ ^ 4^j_4j:?e-o) 

4_LiJLa ^^-SLj ^-L^-i La J.j>.^_i V 1 / a (j-u-ij 

. 4_Lj_^j 

i4_SL_LjfuJl 5j_^ (J-* 5 a, t ^"t 11 iJJLA ^Ijiitlu-ul 

4_LJj_a dt-i-u-iJ (ji (JLlII 1 JLA (J-* ‘ L . r<,,. t ^1 ^_aLj-^ (2>^L4 -i lLUjUj 

^JlII (J-* I <1 al ^1 JJ-^ (Ih* ^ ^ L>^J 


12 ^ 












6^U^I C.I5..J.&.II 


Partitioning semantic networks Ql&MiiJf 

Jl_La [^jL>. L^lA^ 4JVjl 11 diISLi-tiuJ 1 

JJLrtliJ 5jj.j?E_a diL>.Li-u-a ^-<a^:^Lj ^ji (j-ulJLS jlJI jj-* diLc, 

l \^_3 5Jl.S_C, (J_£^ . fiLilHit-o diL^^LtJ VLrt-a 

jL^ Q\j lLs-iIjij dJldA lJ' id)L>.L_aXl aJJt (j-* 

jijj_>J jl "tr 1 C^_3 '^ ^ d)L>.L_u-o 

. AfLt-tTuJ I d3 Lt-fj-I, I j . a A Pt 11 cj L<-fj.l. I 

d!Lu&)> SjLlC, (J-jILa-i (J-u£jJ_lA ^LjJI 1 jq_i_ujJ1 

djl^LtJlJJ 4_dLA Cy^ 4«5jLu_u dlllaa (J^j 

LLaj .dsL^L-oXl 4^L<-fj.a i^\ L« 5jl>»j ^--*4 La jj_ijJ1 

4_jSLLoj qm LJ 1 Laji-*-* (Jj-* i 4_Lil:>- d) La^-L*-* ^ L_uJL 1 

ij\jua (J^j » 2^ (JlLa-JJ . 4J.a->»J 1 (jy^ 5 JLj La di 1 j ^^SLj 1 4 di 1 j Lu_4jJ 1 

4_LSLLa-LI VllLa 3^ (JiLa-ij ,4J_a->»Jl jJ^Lill jjdi 

♦ ^^u-aTJI JJ ^11 «5 jLu_ 4/ dlllLaa)) SjLulI 4_a^^)Ilil 


[^j La (J_£^ Lj j 1 J— l-l-lJ 1 jJ^ ' 


j)) 4JLa^ I ^J ILa La^J 
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pISSJI 


((N)) SjlSjlILi «D)) SjlSjlII ^ \ ■", ^ tVl ^ (J_u_4-i 

equivalence ^1 jLitIu_uLi LoJ ^ 11 j^laaTJ 1 

'. Lll 1 1 ^ j!(! rv^H^<=l) 
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6^U^I C.I5..J.&.II 


j^t-N /11 cjV^LjlII 4-l 1SL11 ^ l^l-U ^1^1 jL^t-Ll-O^ 

:t__;IxSLj ^1 (3^^ J_t^ 

(V X E X ) p (x) < = > (v x) (member (x,X) ==> p (x)) 

^ 1 ^ b jj MiU ^jLjLd (^1 5JjIjlI.1 ojjt 0^ 

. <Ljis3j_4l/ SJjLjlx 

t IjLA 4_j^Ia_Ll.l t tl «>>^tl 

La jJL5 _i VJ lj-jJ_a-fiLl fiOlLal t 1 jJl-^LjJVjJl Cj ISLt-tTuJ 1 (J_u_4-J 

^JJt (JiLa (J_aJUj , L^jLa c_<_*_uL:tiI ^_alj-j tiJLLA 

l^j-jJuJ. 1 ^♦-t.tjj L^l unification, ^Jl_o^^ 4_j-ajjljJt£^ 

^J1j-i-uJl 5_jjL5_4-J LiJJ j-i ^j-Sj iCj-iljlb-4_a^ C.c::tt-u CjV ^ 

(^ jJlj ((S JLuJJl (J^ J-i-uls . 4^mi (J_a^Jl (j-^ 

fidjILa-j 


4_j_l^ ^ 1 Jtitlu_u L « ^ 

LiUju c-t-i-u L>J 1 ^_aLjJ L" 


illij)) (JL 4-1 (^ j-Jl ^o-*-ujJL 4lLijLa^ 

^ ipattern matching Cj^mmill SL^Lia^ 
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^UikiAUI pISSJI 


lLLITiJ 4-^Lt-tj-a 4 _l1-^jl!I 4j^^^_<_aJ Jl^cj 

4:>.jjJl jj-* 3 ^ ^' (J^ ^-(-uIILII (J_a:iAll 1 a 1 /jt-Nf- I 
‘ ' ^ ‘■J^ ^-'-* O 3^ ^ (J ^^ ^ ^1 L)' JL:t-i Lo lj-u£j 

^ t • "" t"'l ^ ^1 J.Jt_IL(_ul_i ‘-iJ-JiiJ 4SLi-tflJl jLLl:>.l (J-t-ss^nJl 

-i—iljILaVl (JSL^)) ^Lj_i_ui Lo Schubert ^ .4J.<j_<-^aILo cjLjLjSL] 

Jl^ Lul i((S (J^ J_A)) JlJ_<_u i(_p=>jJLll Iji^i access skeleton> 

(JlJ_<_uJl ^Lj.S!JJ ^1 t (jSLiTuJ \j i^^JJl jLiTlvI j-La-iiaJ 

. (2>^Lx-i ^JLA CluL£^ llil J-50 


-L^_L^ (J-* ^Sj^L-LjK 4_<j_l£a_il ^-LLi 4_jJVjJ1 Cj iSLt-tfuJ 1 Cj_*jJtIu_ul JLSJ 
mineral ^j^LjlII (_al mi"^Ij 4_t-aLiJl cjLft^jlJLj p"(^jJl PROS PECTOR, 
jj-a 4_<i_;ia£. ^jju jLiL_ul j-llj i{jJli£^ ^1. rill J .^^tl jUM) prospecting 
Jjljpj Cj iSLt-tfuJ 1 5 ^ ^ i ^ ^ i (J-uanJl 1JLA 1_L!^L>. , 4 _jJlSIl!1 aJJt 

(J-^Lj-a t ^ ■ 1^ / ,.j L^lj »^LLa 03^ JljVj . a A1 ^ «^tl jl^jlu 

jLfi/jl LjiS^ 1 1 JLp^ 1,jJSL^l L^.lSLa ^^....^11 cjLjLuJI 

^ljLitIu_ul 4 _jJVjJ 1 clllSLi-tflJl 4_j_Ll 4_(_uljJ CjJI .jjaia^l j-coAXl 

^Lc,J-* ifiLjiSLi^l cjULjSLIIj ^Lu^l Jlc,!^^ jj-* o-* 

.0^^ilii 1 1 t ^Luj 

SJlI i_iJJ^ Ronald Brachman, ^^^(jLs^lj-jjJLijj jo-^-Lo j^jj * 1 '< 
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6^U^I OIS...&.II 


^ t-N /11 ^ 1 L^^tt-Li-uLi ^Ltlul {^jlII ^IClonc 

*—i^Li-uF3.hliTi&n t 1^ l^i-uSf 1 L<_uL<_ul^ 

Cj t ^ j t t-N" 5 t-N - ■■ 14^ 1jILa 4^ ^-LM L>. CjL iLaJLJ ^t 4 :>.jIl£ 1 jJ 1 ^LuJ 1 

4_^VjJl cjL^L i_xfuJ 1 cjL^c-}^! ^^ j cjLjj-SL^ 2 ^ ^ & 

. 4.j1ajlI 1 t"'l ^ .jI-n" tl < 2 1 <11 jJ_u_4-i lLL-uL^-ij ^ N1 j. t-N *>» 1 < 

4_Lij_alill cl)LjL£Lo^U CjL:t_iVl LoLiH-AI l-ALuia^! 
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A-o^LuVl JLcl<lcLu^ CLcaJJ^ILl^I 
t^Jjjio SjILAj ^^^^LcLa-i-isVl ^l£^jJl SJljJlC 

* ijr^^ Post ^ ^Cl(_i_uj_J j^j-_aj-Jl (^ 3 _La_Ul 
fii—iJLJl jq-Lc, (jy^^ Markov, CjL^jjlj_>Jl 

5:sLcl jLclj^ 

f*V 

4_L-b ^ \c. L^j-juil rewriting rules ^ ^SljLi^I 
-.t-stl cjLjtiil 

i((J_4-C,-L_£2^j_a-^ljjjl) ^jyJt fiLo-lluVl SjlcLSJIj 

<_uL^Jl ^_^LLaj 4 4j| 

^j-oAj i^jja ^_^_4_ujV1 c_«_iL^J 1 t j a Tt 4 LL^ iSjLcLSJl 
4 Ld lilitjLi jLj^-uJl L« LJLcj . SjlcL^I 

JU>.j_l V jl . lLLI JL£^ L<i_j 1 J j-a Vl ^j-u-J 

• 1 j^JSLi-u ^ I (_1 ^^J£Ll.u ^ ^ ^ ^^i-i-u^ 

Jl.<j_Iljlj [^ j-ll ^-aLjj-jJLl ^j-SLi Lo 5^Lc,j 
:cjLj^£!_a 4 _jj>.LuV1 
JlC 1 1 «LCj_d^5e_d ^ ^ ^ ^ ^ " I 

. fiLjj>.Lu'^l 

^j_a (_^LLaj (_yic ™ SjLcj 5jd,l^ (*) 

Jllc 

<^«_tul> <5l jl> = ^> ;<4 .j.«_l^VI 4dj.4_:^l> 

ISI 










l^UiiuaUI olSiJI 


4_jiSLi^l CjIjLuJI i^jja Jl>.1^ Qja (^LS_>J1 5jlc,L^ -2 

(J_4_iIIiJ (2>^L4 -i L<i£^ i^LjU-A^l ^JL?e_4-l «LLa_uj-a 

.CjL oJjJtlLl 1 ' LUa-il 

5JlC,L^ 1 JJljskj l_t2ajl i JlC,1 (^LS_>J1 aJJt j^j-uJua -3 

. ‘ ' ' '■ LiXI 1 I JLlJ^ 1 Lj^ i ^ * X-s ' 

L^IL>J L»-0 , ,. t 1 C_<_l£^ jLcl Ti'-a-Wj 

^ t-s j \ 5 j_]jL>. (^L5j>. I L^ L^ jlu: 3 1 j^t-s /a 

t ((L3_>J 1 ))j (( cj Lj Lj_J 1 »^yu Lu 1 ^ 1 j J (3^ L3j>. 

l-4-t^ i^-oUj-^1 d f .>» 11 fiL<ljl J-11 5_3jJtXl LLA (((^LSj>JLi)) ^J-Lt-Ll-Uj 

. 4_LjJt_a ^iSLifu-a j\ 5^JL:t_a CjLjLuJI 



w " ^(J^ 4 _jj>.LIu^1 JlC,1^^1 L>^ 

i^Vl t (jy2Jl (j_aAlj LuIiTt-LLi-oV1 SjLc, jjj_<J_<_uJ 

L^«. Ij^ ' ■■" tj ^ jLti-»-o ^iSLtiu jLc, 11 jJtlu ^ 1 lj-1 

4_lIIJl11 ijyJt 4_u1jj:^^ 1 fiL^-tjjJl Cli-iL£^ J_^ . 4_tSL4-« fiL>.j^ ^ 
j—j_<_u_aj <L5 j-jlL1 5jLc,L£ i_LaJlL:tJ 0_o^ i4_jj>.LuVl JLC,1^_3J1 ya 

(J_4_C, jJij-La_i JLC, 11 ' ^ 'I ^ ^ .^"t" Ijj Jl >.y ^V1 1 ^JJt 

yu ^-Ltfsl^1 (J-t-saAJl (J^LiliJj , t ^ ^ ' CjL>. Lllli-oVL i (Jj-alu Cj L>. LTi-lli-oV1 














6^UuUI ^l^oJI 


.LTjJl 


^ j ^ 4_! ^ J T' ^ ^ t A A Tt" j ,.. At Ij JlcI 


.^Vl Cflt^t-Jl Cllljjl Ijy^J 1 /l-S ,^Vl 

c.(-Li-aj><j LU^- Lt-uj 1 ' ■■ * I Lu V1 jLc. 11 Lu^ ciuL£^ Lai^j 

U'^ J. (J-* ^a.11^" tVl cfli_jj>. t^o-LCJl ^-oLjj-^1 5 jlA^ 

Qja J_>tj j2>^Lx-i LLa_u_u_uJl fillsj-iXl ^t^LjjuaJl VJ , <Ljj>.Lu'^1 JLc,1^-5J1 

. 4_b^)-Ji_1.1 CjVL^e_d ^y'LJt-a ^JL^e-d ^ ^ ^ CjLjLuJI «Lj^jj 

t ^ ^ ' '• ^ 11 j jLc, 1j-SJ 1 «LcI 1^ Lb ^j_u^j 

.4^VjJl Cj iSLi-tToJ 1 gl t-N. ..Ij t 5_bjJLXl (J_u_4-i (J^ (J-* 

:uLi_u_u_Jl jjl^l 1JLA jJiilllj 

: jLclj^l 5 jlc.L2 

5jL_cLb) LLa_3 ^j_u tj—llil '. I -5jL^Lb 

. (^ U 5 jL>.lj 

;^^1_2_>J1 5jL£:Lb 

^1^j_uSLLj^ : I 

^(j-uSll^ : 2-fiLLfl_La^ 

: Jlc,! j.. ..^t 1 ^_(_u_a jju j^l_S_>Jl 5jLC,lb 

L)^^J->iiSL.LLa *. I -cLfl-LO^ 

^^j.uSLL^ '. 

(j_uSLi^ J^L>.L l-5j^Lb 


^j L^^l (J-t-o^ 5 jmL>. fiLfl_L^:>. iJjLAj) lL^S q . 


‘L>" 


Mf^f OMLs 

SjL^lb (J£^ ^1 lXC-Ij^I SjL^iUjtXl <L:t_aj-^l fiLu_uLj_uVl ^^LtXl qja 

5_jj_LLa_L 1 Ja^g^JuJ 1 ^-ji-eijs^ iS ^ (J-* N ' '■ 1 

(^1 4-^1 jLj>.^Jj V 4_jl LiUIi *—^ ^ 

- 3♦'L)^ Lh^ ^ ^ 4 ^ cj^ Cj^ /fj \-l ^ ... a < SJlcL^I 

(J^ i(J.<iJti! J"i I iM SjL^LSJ V fibi fibst^ Cr^^-i 

JlcI 4 It ti nij CjJL?eJ La (—bj^ Vj JLcIj^Lj ^JLaLk SjLclb 

* ‘' ^ ^ ‘~^ ^ ‘~^ jl! 1 ^'' ■ ^ 11 


ISS 



























^UikiAUI pISSJI 


fiLo^Lj 

Q-C. [^1 d-LaLi-ij-u Lxa L^j - £>-^t j^l L^-t-o [^1 uLa_iii_tJ 

^_La_<-u 1 j-J ^ J 1 L^-a 1 JLitTn-o 1 La I . L^ 1 jJ^Tn-u 1 A-lo^ 

t ^ ^ j ' ^JLoj u-£j-(-u 4_LtJt-a j^LjlX t ^ ‘Ls j. . ..^tl 

ijy^J i ^^ iS ' ^ LJlA ^^SLi V J LuJ 1 (Jj>. LlJ 1 

.fiU c-t-iTt^ (^LlII c_t^jJllLi lXcIj^I ^jl^eTh-uj ^1_>J1 ajjt 

Lu'^ 1 JLC, 11 5 JLC,L^ ^ 1 JLitTn-o 1 fiLjj?E.^_La Li 1 ^ 1 j2>^L4-iJ 

CjI JL>.^ 4Ju-A S^^uSLI I L^ILtijLaJ (^u-oTJI 

o' OJ-^ tjj) o' O-^^-^ I 'it' (J-* 

i JLc.1j_ 5J1 (JjJUu <-_3JL>. j\ ^^LxlaL 2_aLjj-^ ^ 
jljijl ' ^ i^Lc, .4_j_ul_>Jl Cj1j-^L1I1 JlOs CjU aL l 1:>. 1 jLitjV ^LbtJ 

L^.j?e_jLILi 0_iL£^ 1 K-^.l-stl < 1 ^_a-^_aL jj-JL i jLc,l^^l JJLc, 

. 5O^' 

Sjl-j^jJI (jy-^ fiLj^LLi^l Jlc,1^^1 5jlc,L^ ^j.'TS'^ c.<-i-a^J ^-Lstl tj 
\ ^ ^ ^"t iiLufi/Vl j\ cjLjLjSLILs 4_uL£LaJ ^t-s*" 

. «l^Jltit_a L-iaj I OJJli Lll 1 J-i-siAl 1 

fil_j_LiLoJ 1 CjI j ^_alj-Jl fiLLa lLsLjIo-VI c_t::t-i (^j-Il jj-i-u-UjJ 1 j-La_>Jlj 
Jl^ (JjjIj-oJI SjLcL^ ij-LalllLl (^LcujVl ^Ijl^ 

^jl:>.1j^ ' ■• *^tl ^j-a ^ w^ iCjLl^ 3jLC. 4-tJ>.Lu'^1 JLC.1JJ-C. 

LAjIj^Lj ^ JL^ (j-* O^LIil! 5 jUJL:k 5 JL^I^ 1 'i^ <>> i Loi^ JLc.lj^l aJJt> 

OjL^I fiLluJ_>Jl OjLa^Jjtil 4_a-l£a-il p SJlcLoJ 

^_aLj^^-^l *—)j L-LiajJ 1 c_(-L>iJ ^ 1^ A 5 JLC. Li-al, 

d—L-(-L.iJ' ^_alj-^l CjLJVI aJJt (J_a01ijj i(j-Jli£: ^IjJl (J_t-aAll jJajl) 

.fiL^LuVl JL£,lj^l CjL^LiuJl t ^ ,^X 


lei 4^Uf J-Xy 

Forward or backward chaining? 

JjL:t_i (jy^' 4_ajj-Lall ' ^ ■L^ (^LlZu-oVl jl) j - ..^M o' ^-J-laIu_uJ 

(^Laj>Jl Vji j-Laj 1 , L^_i_ujJlJ (3^L5::tiJ <L:t_u_t£^ i JLc,l^-oJl O-tajj L^ 










6^UuUI 


LiJJj CxjI£^ Ijj Ld 4lLillLll CjULuJIj 

j-lia-Li j-Ljjjill La' * (jj-^La 1 (J_Ljjlj_uIb (Jaju 4jl (J^-^ i(4_a JlaJlI) SjLcLaJI 

5jlc.LsJ1 fjja c^L^l SLLula La^ (—sl jlaVI Vji 

ii—SljLAVl i>J_A JlC, 1^^1 ‘ JLijj ^JJL:t_l ^ i ([^ J-LojlLll 

?-L:t_iVl i^j-t-uAja 5JL>. . U. t <>»tl 1JLA ^ (J_<_aL_uJ (Jaju 4^1 

(j-a JL^ i^_j_aLAVl J Ml't rTtU jJal_tH (J_ij_ul qja 

(j-* d)J^ ^ (J-j-uJ-L^ilLil jJiLUl (J.ij_uV i (j-*J iCjULuJl 

.5jSLa-L 1 L^lju^Vl 

^ ' La-^ (Jij-LaJl aJJt Qja 

CjLjL^I c_t^j3 ^ft S Lrt T u ^^j-aLoVl J mi' i iTi" jLIajJ , 5_al_»J' 5*i LiSLIL 

j ■ ..^t 1 tfUI ^ 1 jJ_l^iL.uIJ' jIT la^ Ia-Lu . CjIa JLaJ.' ' 

iJjLjAjj J-tAlAJ ^1 . .. ' fiUV i l-^^J (Jj_4A5jJ' <-_3'JLAV' (J-* 

j I m" ' ' • <-^tl ^2 jA l5' .(—S'JlaV' ^'•" t' 

. Jlc 'OJJt 4_l^ ^ (^ J-I' C-iAJjaHa 


JL^ 1 ^^_<2_! ' 3 ^ “T ^ -J I " JU Ia i ^' ^^J-<-ui_<-U^ ' 

(jA dlL5-^L3 '-aJ—Lc, l_jjl_tiij fiLj>.'^ j L-n" i_3^_(_u SJlC-IaJ' 

BjLcIaJ'j . JUU Ia^ OJJt ^ '' LA^'JA t /M>-^ / > ,.j 1 ^^^ojilalllJ BjLcL^ 

i4^l3 ^ lA^ i Ia (2>^a_j V 

^ j < t-N" t fiL:t_u_t£^ dt^^' LiJJIi Cjj-jju Ia-ij (3^1aj>J' 
.iSjjIaJI a'^ ^''^SNARK j ^^^OPS culj,„^a 
^^tjua (-_£ JLA Iaj'J ^^-i_uAaU d)5^ ^ A' -^tl jJ_ljj1j_uIl 1 ' 
j-j-C, <Ljt jAt-i IaJLI^j ,<-_3jL^' 'jL^ d)' d>^L^ JLC,'^^' <Li_u'jJ_i 

iud'dldt fiG_3j-JLA JiJJlJ>. JLC,'^^' ^_^JL>.1 3aJlAA 

(J-tAS-i ^-S-Jj-LaJ' j>JL^ jaTli-u^ i JLiJL>. <-_3 J.^ ^jaHJ' ' JLA ^ 

fiLuLSdoj ^A filAJj-LaJ' ' ^^^EMYCIN (Ja-*^ S^jjAA clildl^ 
(^3AJ>o Jj.j?EAJ ■ ,^. M tfl4_pe_i JLC,'* (J^dG d>^LA-i ‘.4 .aIa1 lLu'jj 

^-A-t-g^ ,^l_A^U 5j.J>.'j L-n "W jjA jA£^^ l_^A?E_JIGL i J-AJ V i4_LjJLA 


jldL^ ^JacIu 


m jA.Jj -..lU'j ^3^ ^^Vrospector 


Llal_uIu_uVl_l 1-4^1 (J_4A5 jIl!' C-At-l t—s'JL aV' C_t^j3 l-^dA (J_4A5jIl^ J ' 


IS5 






















^UikiAUI pISSJI 


I • '■y ^ [^1 (JLi-u-J i4_LJjJkl (—SIjLaVI i^_j_aLoVl 

jf^i «4;yA^i» 

“Closed” engine or guided dialog 
iSession jjLrtlll ^1 j_i diULuJl LoJl^ 

(j-a 5jLiILj_uVl ^jJLi i^-jLjJJl jjj_Laju ^ i L^jIc, a j^ l-s /11 CjL^LjjlJI 

. a ^ U 11 ^V1 4-uj-<-ul La 1 . c_(-<-uL>J1 L^_a JL^ 4-d^LalL!l CjL^LSLa'^1 

a_cl_j_u3 ^j-Jt-Tn-uj 5j»u->Jl a tVl ^Ll?eIu_u ^ ■ ■■ IJ 

*—i-o- i a^jt-j-tlaJ 1 CjLlUI C:r^ SjJ-SJl 4 _jj>.LuV1 

1JLA Ls"*^ fjj] ^ 1 lILiTu ^Jj?Elu_u_a jjLrtllJl 5j 

ia^jt-uJo aJtij jljj>. ^-1 j i 5j jlSJL ^_aLj-^l i>L>ijVl 

Cr-^ t ^ \ o' 

.CjI_iL>.^1 lXSjla ^Lj^l ^Lbt-i V LiLljJ i^jij-LaJLl ^J1j-i-u-11 

L<i-L£^ jjlj-1-uJl jJ L<j_SJu_u L j-coA^jJJ ^La-i-aJL jjL:tjJl *-_)jJ_i_ui 
.alLilj a_<ijl^ ^L^I1:>.L Jj-* diLaj-Lt-a ^LL^c-i 4jl JL>.J 

fiL>.jJiaj (^j-ll (Jlj-1-uJl jLu^l fiL>.j jJ i J-»-i (ji jl1 JLA (j-^ 

LLniu (jl ((a^ljjl))j i4_ijJ Sj-sIjUJLI cjLojJLlXI (_y^ ((a_ilj)) ^_aLj-^l 

La 


strategies for connect resolution MjUiMJf QUaMdljiirif 
(j_a JJLC, (j3^ Lo jLt^ j-<_aAll tiJj-Li-u (_^1 <ft 'jl <>."tl jJ:>.)) ^^LLa-ual j-uHu 

1 ^ ^ ■ l-s ' ^ o' 4 -lI^ (j^jtH^ '(Jj-L n"'! 4J_iL^ JlC,1^^1 

' ■ L» ^ .t-N t ^1 tt-N"lt (JjL^ La (J£^ (J-Aa-i (jl^ '^1 j' ‘O''-*-* 


iljL^Vl 




i-a 1 ^ ^ * JlC 11 c-«-U^ aJiSLxflL^ 


1 ♦ . Sjujl^ 

a_j (j * Ls" j-11 J-iJ->*j ^-aLj-^ (j£La-i Top Level jjj_Lc,Vl (_^^Iu_aXl 

d)L>.jj ^jOeTli-uj (_^^1 ^-*' 0 ^^ ajtjLiTuJl j^^LiXl (j-*^ i jlc,1^^1 
(j_£!_a-i La-^ • ^-JLLLJI j 1 CjL a jlSJLI 5j-aJ 1 ^ <L LJjLu Ll^jj jLc,II c_i^j3 


IS6 
















6^UuUI ^l^oJI 


C-cJcTn-u-a LiJJj ^.IJjI i LijJLi JlC,!J-^ 1 Luajl 

{j t 3_<i^ Ly~^-3 4_^L£ (J-* ‘ ' 4j^ t 

LiJJ j (J-<i-*-! 4_^_jj>.j *-_)Lj_i_u 1 t ^^£Li lA^ iLiJJj *^tl 

4_jjJL£ fiLj_S_i_i_u 1 5?.l_^ JLs^G V LoJlI^: fiLt-ssLi^ CjVL>. 

O—LJ>. I L_>JI_u 3 L^JLA (J-lia_i j-jJljJJ fiLjJjLSJl i JLi_a - jj^' 
. ' 5 jLc. L^ j'ljuu tj' 5 jLc. L^ 

Ljj-^Ls i J-C, 1 jGJ 1 c_tGjILi fiLcoAi Ljj-^ 1^1^ 1 jl ^j-jjuJJ 4^LSJ1 j3Lu 

,5jLjJ.j>. 5j_C,L^ (J^ 1 JJL:t_i (^jJl j-A ^1_>J1 aJJt 

^ j t t ilJ_iLSJl JlC,1jGJ1 jLl 1:>.1 (jl^ llil Vj l-.<i^ \jJt 

fiL>.j J 1 (J"^J ‘j A" ,,. a cit::t_i (j-^ \->^J\j L* 


4« 1£j1j_u)) 4_pe_uljJl<_uVl ^JJt (JiLa jLu^l tjLu^Vl cLj_a-AVl 

4^VjCu_u 1 fiLjla^ l£^ ^ ' J L? ^ ^' JLitlu 4_i_uL_ui CS^ 

Jl:>.| jL iTi^:V1 Jji^l-cliVLalo^Vl (J5L1 ^ Vl cflt::t_Jl (j-* ^ 

Gjjij-Gs JLjGjuJI LaJiI^ JljGjuJI 4.^JLjLa SjjGJl ^Jt ^j^ljua 

^ JLa_l ^ I_ L-UJ ^ 1 ' ^ ^ I C-i-Jfc-l )> ^ ‘ ^ ' "^ ^ (^J\J-U±JLi I ^^^^Ll-U-(J^ 

,((^j^Ul (J-* J^' (J"^ L>^J 

ci^l ^4^1jG_^l L^b (^/^JaG-jILa ^^SLi ^ i LLlI^j 

{yu u_)j LuaHJ 1 jj.Sjli cfl<_L>. i/ I 00 5 j£j_a cli La^Lt-l 1 ^ LoJLt£: 

^llLa t t ^ -' t-N -^tl cjIGLuJI u-£^^.jtlL!1 iCjLjLt-J1 

«l! LaTo-1 J (j I (((^3_LLa_tJ j 12 j ■"■" » (JlLa c_<_*_o 1_>J 1 jj-* 

i> J_A *-_)1 _lJ1 iuliUL^l ^_;Ui:>. jLiTlvI (jj J-i * LJLjji-o 1 Jl:>. 

11 1 JJt jJLC ln. 1 J-i (jr^ ^^ tj^ 1_>J 1 

4JLSL-*ai_1.1 ^ JLA (—S • JL^Jl 1JLA La (^\ j j ^ ^ 

CjLjLj_lJ 1 j-_j_<_u_aJlJ (j-_xfli_C, ^^Li-uJl (J-t-siAJl) LITHO ^_aLjj-J fj-C. L_lILiJL>. 

.Sj-sIjUJLI CjLajJjtXl fiLLaL£^ 4_aj tj' ^-J-LaILi_u_i V LaJlI^: i4 _jj>.jJ^_;_:>J 1 

JLcl jGJJ 4_jjJjVl aLlsa-cl 4 JlcIjGJI c-«-ujIL! ^)_uIjlI.1 

t ^ j CjVI_>J 1 ^ t j ^ 0-* 1 ^ al, t " / ,.l 

LiJJIi 03^ 45 JlC,L^ ^j-j-i-alll ^1 JLitIu_oVl cl)L^Lua:>.Vl 

^jGtt-Ti-i-u-j ^aJ ((jjj_4_u_tj)) (2>^La-i jLc,1jGJ1 4_u_uJ1 


IS7 


















^UikiAUI pISSJI 


Jl^I^• . A j^i-uCJl (J-xfli^ 4_Sjj-IaJl aJJt Vl , IjljI 

‘.CjJ_>*j La Ij-iL-j ^ ^ .i .' ^" t^ JLitTn-uJ La Ij^L 

CjVL>J1 (JiLfl-i L^V iLiUli . H ^""wVl c_t::t_i 

L 4 -IJJ ^ jLitTn-uj La-L 1 ^ 1 tJ-C: 1 1 j t ^ ^ ."■ t". 

L^j^Lu i5JjLiJl fiLa-iJLc, j\ L^-t^ j-ujLjJl a(jj-<-ui fiUV 1 jLii ^jJ&Tn-uJ V 
fiLa-j^j-LaJJ ^ ^a"^' l_£1_LiSLu_uJ . L^^LLsj ^ JL^eTh-uj 

i JLc,lj-aJl (j-* 1JLA 4_jJVjCu_uVl CjLjiaJtJL JLc,lj-aJl lLs-Ujj 

.^_aLj-Jl (J-* jjJLt^ (2>^L4 -i jjyllJlj 


j^f 2 ^^ It §i ^ 

Does or does not allow quantified variables? 
*-_)Li-gja-j Llt 1 *__)Li-oJk 5_aL a ^^ (J-4-:iAl 1 ^ 

4_a 1 jL^tlLi-u 1 ^^a—*><.lI <—>L<-fjj>JI /t cLo^LlIsVI 5j^ 1 .^Jj-a^Lll 

^j-^La^ 4«jLG_La 4 J ^JjIGJI «Lj_LiaGJl tiJU jJ »3jj-<-fj.l.I Cj l^j-jiu-aJLI 

^ <1 ,,. ^ 4 «L^jjJl /t ^j_a^JLl 4_sL_a^ 4 jlL t ^ ^j-jjuuJ 1 

. jLa_La <l 1 ^JL:t_a j-jLLa (J£^ ^1 J^Lu ^ L" < 4jV SLLiaGJl 

j-t-salGj 5j-uSL!l CjVL>J 1 LL-GaGJl *-_)L_a:>. o' 

^JL^dl j_A 1 jLAj 4 L^-i-ssl 5j>jG_La entity 4_jj_Lj^ L^^ Ml 
Ll (^y-^ SJjG-lLI ^^-LjSLJI 5^^u-><J 1 fiLa-lajVl .J-^^ 

1JLA ijr^) 0^ -3 1 1 1 lo? ijr^) ^ILa 

^LLa-^ '4"<^ j ^.tfo^LLL ^Ll:«_i 4 Cj 1 j.-tJLlL 1 4:>.L>. Lxfu-u 

4jj>.I ^JLLaJ , fiLaiHit-a ' ijr^ SlXc, ^_^1 a aj j. . tl aJLa- 

^L£^ Lai^ [^ jJlj RI Ohm =V (^ jl) ^^_iLG ((cGj-jlj)) Lt-aLj-j 

.GjJLjJI j-jJLLLI 4_a-^ c-4-i-aJt-j jjGj (jiGI jjaj-jjLla G.a^ a_ijJ 
5 jGJl LLGGJI 4-_jL_40^j ^Jj-a^LLl 4-_jL_4i^dl (JjILaa 4^LlIl ^jlGJ.1 

: (2,yGi£, Lj-LisJ I (_^^La 

<—iLt-fiTK LLGaGJI <—}L<.fir>> 

L^j4^ ^jL»_a a»ajJj»_a R4GAjJL»-a V 0-iL£^ llil 0I-5 JlC,IG 

(j-u 1 jl 5_ajJji_a Ij 


IS8 




















6^UuUI ^l^oJI 


^ 1 Jl^tt-Li-o Li i^^yj C^<-i-a^ 

tj ^0^-3 
cjVjLlII 
V = RI 
P = VL..etc 


I = V/R 


•o! 


4-ojJL»-o L5»ojJj»_aV duL^ Ijl ‘.2-5 jlc,L^ 
jjl 4_«jJjua Rj 

R = V/I c-u^l 0^1 
4-aj-Lt-a I cii-iL£^ llil :3-5 jlc,L£ 

4_d^ J Rj 

V = RI L .M .^1 


djdiUf 

SjLjLb S«Lul^_^-3lL<_uVl fiQjfc-uiaj ^^L-ujVl ^jVjCL<_uVl ^^j-a 

l_tJ j-5‘ ^ Llj (jj-Jj t"' 1 Us "w ^ 11 ^j-o 4 ^j_<jj:?e-o 1_(Jl3 jG Lo 

jl 1JLA t /" ^" G-iljG Lol LiUli t"'l Us"wM iS 

^JL>. jLi 4 _j^L1j^ 1 J_C,1jGJl CjLcLjjus ^_<i_i_ujj . ^l_t^ 4jLi LU i^jL^Jil 

ji) ^jLllll (2>^L4-1 4_SllJl j^JuO ijjGllJl Sj^Ls 

LLa c.»-<-L>o jlSJ :^L-o^tlu-uVl (jGlUl Ijla ^^Us < La SjLcj «(^JoI 

L)V lLUG^j i^y^^jLA .^"wi ^^^j_L»_a jj-* LI ((^JLaIt:>.l)) 4_a-l£^ ^ 1 JL^eTli-u 1 

j-x-xs^ 1 6j—y>- 5 J Lc ^ -i Lc L)^ L.) Lt-fi^feTn-uV 1 

,^"wi d) LojJjla j-51jj ^JLC, ^J-^Lj dll Jl:>.^ ^LSj ^Us« t [^jJlj 4JL?e_a 

. L^-d 4 jjJ 


JU« 

SjJLc, dilGlt U I (jy^l G-^lJ-^1 G-^1(_^JL>.1 ^_jJLl!l JliXl ^JLitTn-uJ 

aLij-^l i4_Lj_»_a 4.t 1 ^ .Us dlUl^_j_>Jl jj-* l-SLu-al j\ 

LjJ_ a-*3j , d'A_»_a L_£i_u3j 1 ^ <Us /1 jjy^\ dilGl^_j_>Jl jl (—SjJtliJl 

diL^L£!-aj Ct^ ‘^ J 5 a 1 \ 4»ajL:tIu_uJLl Jd,!^GJl 5 jlc,L^ tjl 

LjjlSIj ^_aLjj-^l Lj|-^ idt^jJl (j-u-ij ijy^J i> JLA (JlLa ^Jd^ij^tlLll 

jl iLaLa-i 5 jl£j^ ^^IjJl d<-i-u-J (J_u:3jlu (jyGJl ^jLllJLb tLa jl>. ^^1 
L)1 lS'J-II J 11 jl "trVI jLs^G (JiJ^ 'GJI-La Lj 5^ tjl 4-*^^ 

^J_Sj C_<JL.t-aJl (j-* 4 _jI^ /lUs-^tl ^- gl ^ 1" t 1 dllGLuJl L) Lt-artTLi-o 1 fiL>.jJ 


ISO 










^UikiAUI .^ISSJI 


La CjI 


1 j_u 1 ^ jJtILi_uj j-Il filiiLoVl 

.^jLlllLi 4_La_uj-a c-JLLalu 

‘j ' t JLclj^l i^jja SjLcL^ ^JLLI.1 

5^L>. VLj^ I ^^lj-1 ^1^_j_>Jl ^qJju ^LjU-aI 4 J (^ jJl ^jLoJl ^ j, 4^jVl 

. jJL 1 1JLA lSJ^ * 

Mf^f OMLs 

j j i i j llij : !-(J 

j^LLs Ly^dJ ^ cl)^ ^^1 * ^"l 3 
5_jLiJLj J* ^ lJ^ ^^1 *^"(3 

(^^jj-Laj 4^1 jlILi ^__pLjJu Vj Vj *ljiLL= '^1 ••4-3 

*-jJ 4 iSjlJLlLj 1 jl : 5-^3 

4^jGj 4 1 jL:k liij • 6-3 

^ 1 

SLALuia) 5^^Lt-!3 CjLaJLaJLl LJ 5 ^ lXc, 1 ^ 

.(o^LtSLjuJl 

4-h^L^ 5jLc,L^ i (J_aL>iJ 4 5jLc,L^ Jj-* C:r^ ( ^ ^ ‘Ls \\ 1 -2 

. (ujjL-ialLll Lilb) 3^ 

^ llij 4jj-Li-a.Li-uj (J^' <Li:>.Lt-!3 5 jlc,L 5J1 4_La_4_ul ^ 4 'J1 t-N 11 jJ_<jjlJ1 -3 

4 5jLcL5J1 aJJt JlLa 

■JJ^ -4 

fiLjJjVl (3^L3_>J1 

(ljt:>. 4 ^-lIsj-jL t-i.^) ? 

((^Jj-Laj *--'-^) »(—SljLAi 

'. L^JLjjrtj 4_jj:t^ 1 jiu-u 1 i_La_4_ujl ^ • ■■^^^1! SLLajtXl 4_jj:t^ljJlj_uVl ^1 

3Lc.1^^ ^a) 1 ^ ^ ■ t-\ j 1 3 Jlc. jLl3e^ 4jl^^»4rLt-ul-i jLc, 13 jLc, L^ ^^^p3^^.jLLt-4u 

1 J_L^ 4(L^Ibt_t-3 (3-J-*-u fiL:t_u_i 3 jLc,L 3J1 LiJJj iJoj-ilu 

. 4 'j ll-s t, 1 (J_<jjl1 1 

. iterations Cj1j1^_^.£!3J1 j cy^ A-tlajJI (^ jlaJjj 


1^0 













6^UuUI ^l^oJI 


((^ Jj)) ‘ ^J 4 JjL^ 1 5 JLo^jJl I -5 JlcL^ '. I 

- ^ ■ ^^L2j>J1 3jlc.L^ 

((^jG iljL>. 

j>^ L^V , JljljILljjj 1-5jlc,L^ '3.^.'^^ ^ J ^ J ^ :2-j1j.S^ 

.Jj-oL-uIlII jJLuaVl ^J-Il CjI j 3-5 jLc.L^ jLlitJ *3^ (J-* ^lLl^ 

'. 1 jjt ^ t^* *j 

(fiL) LjlILi (_)Iu_jju i(^jCj iljL>. (JtJ^ 

3 j I ^Ljj_c.L5J1 j♦ t" I ii" , .U"lt 4ijL^ 6 j Sj 3 ^ I jlc.1j^ : 3-jlj£2i 

: IjLA ^55 jlcL^ jlHitjj 
(*-_)^ i^LiJLi (_)IuJLJ ijjj-ijG i ljL>. (JtJ^ 

‘ LajLjG-u jj>.G ^jyGil i6-5jL£:L^ jG-u ••4-jl^ 

«Gt_u_Lll 

.(Gj^j>. i*—i5_iLiJl_i iljL>. 3:;-^ i^jIsj-jLi-t^) = (^LG:>. 

^J_i_La_u ^ A1"^ A LujJ tj 

^-GaljJl (j-*J ‘ LGla-La Ij-o^ j-b^ V JLc,l^-SJl 5jLc,l^ LiJJjJ 

3-^^-^-^*^^ (J-^ LiJJ3 cl)^_>Jl i-hju^j ^1 

iJJLlA tJ 1 LiJJ jJj i^LiJLi 1 JL>. i*-_) jJl (_3^1it_i i 

,2 «>\ a 1 ♦!! 4.^-u-JI I 6-3 Jl^L^^ . t ^3^ c3^^.JuiJ JLcl^^ 

<LdJL3_« 5 jLjJL>. 5jL« t J ^IjV «l^Ll5t_i Lo 3^J 

Sju^UJl 

o''"S*13 3tJ^ 3^ :6-5jLd^ 

<-_3^LIL>.V1 i^_aLjj -31 3-:H*-*^ LjjLc,i ^ ij-uJLjJl IjLA l_tjjj>.i I3lj 
^_3L^_tJl Jljj>.jJ1 3-^^ l) 5^ ‘ j-ijj (j-I 6-5 jlc,L^ ^1 ^^SLu_u Jljj>.^1 

(IjG LaLjj-^^ c^Lll^^U) LaL^J gL:r Ci i njt 3-5jLd^j jjfc 

ijJjlj_u 3-i'-^^ 3^^^ IjLA ^1 c-t^e_j (^jJl (J-"JGJ1 j 

editors ^^_G_uJl ^1 JLitIu_uLi i«U fiULtXl 3 ^Gju_i ^_aLjj-3^ 

cIiL^lLG dltJe-LU 4:>.L>J1 ifiL?e_aj-Al CjLujIjlII cl)Util 1 

. LlILc 5 <, ijl tl ^ ^ ^3 * ^ 3~^-5 ijr^ fiLjjlit-a 


1^1 
















^UikiAUI .^ISSJI 


Use of plausibility measures in uncertain reasoning 
CjLjLuJI 1 1 ^ 4_jJaLi_tIu_uVl jJij-LaJl c-t-t-oLu V 

j_la_i a ^ ^j ^j_a£LjLj iCjl^Lj-u-i-uVl lLU j£j l)5^ L« 5jLc 

^ J-A JL^V 3jLC . Lil—xiliJJ La LJL^ I 

CjL>. 11 M((iVL> aU."j A^j_u^La-A aU>,.lj t jt w^Vl ^ uncertainties 
(J-lIj L^i a ^ 1"4.11 jJijJiaJl aJJt> ^^J \ I iTmj 4 ) I ii's-" I IIU 

dtAilo^l jJ (jy^^ iCjLjLuiJ t (jLi-artTn-oVl cjL>.jj (JSLjuj 

.5lJL .^11 ^^Lllll al-sj,,.' djL^^LlL>.1 t ^ 'j' 

(j-A SIjI ^ ^EMYCIN ^-aLjj-j 4-a jCrtTn-aX 1 ^LSjj-LiJI LLA i-n-u2JLLMj 

'^‘"^1 MYCIN ^-aUj-j ^jLitTn-u \j j»u->J 1 a Us tVl ?,l_b CjIjjI 

4_iIlL>JL 1 ^_j Us 11 ^j-C, 5 J_j_>J 1 4_jj LsJL 1 Cj L_u 1 j jJ 1 (j-* ^ ^ *Ust 1 

dJbjj (jLjl£^ sedward Shortliffe, Jjljjj CjLj/IjJ L^la 

t9) 18) 

Henry Prade ^ JayJ Bruce Buchaman and Dick Duda ^ '^1 

cuUI^Id! 4_aLiJ1 4_aI1J1 I ij\j fiL>.j jJl aJJt diLjLuJl (J-* 

j-ijuaJl (JA-aj^ i(jL^LjJLi ^jL£^ CjLjLj_Jl I -J (jL^QJLi 4^jLu3 

(j-* 03^ idiUL^l fiGjju 1 jj [^ jJl J->J1 0,2 4 _a^ JLitHjj , ^LuJl jl£^L111 ^JlC, 
iCjLjLt-J1 4_I^ 1 jj (^Ll! 1 jL>tJ1 0,2 ^•11 

^ ^_^Llll (JSLtTuJLi i j* a j <>. a 4_jJLaI1:>-1 (j-^ * ^!iL£^ LajLu^I (2>^La-j 

a_A^ t \ 1^1 ^^SLu_u iu_i<( I 3 jlc.L^ IjJlI^ 1 ju^ S (I) 

^j^La-j ULa iULlA 0.3 S (!) ^ JLaIo^VI iLikelihood value 4 _Ljjla 

0,3 (J-* SjLcLaJI aJJt ijy^ *-_) ^JLAIt:>•l 03^ o' 

‘.J 5jlc,L£ LLijlI >1 ,5lA£^JJL1 cjLajlaJLI 

^ <======= ^ j ^ j 1 131 

0,7 = (^) ^ iO , 6 = (*— i) ^ iO , 4-(!) ^ iO , 8-(^) ^ 4_j_31 jLjua-A 4.j>.j J_i 

(^ ^ U ' 11 (J-t-ojJLi 4_LajljJlLl ^ i*-_) I i) 5jLc,LaJ1 4_aJLa_a a j a 1 , i a 03^ 

0.4-((^) ^ ^ ,(!) ^)) J^!= (4jij2^) ^ 


1^2 


















6^UuUI ^l^oJI 


'-fjyJt j ^1 JLitTn-uLi ifiL:t_u_tJl £> jaI, 1 a 03^ LiJJJLij 

0,32 = 0,4 X 0.8 = (j) ^ 

<LjJJ i 1 JLjua-jO 5_4 -j_3 <l! (( ^)) ^ ^ 1 , Cj LojJjlX 1 J1 

EMYCIN i^-u-usc-i S (2) ^ 411^1 Juua.* ^ ^3-^-*-* 1^ ^ i( I )^ 

L^L.L.iL>. 4_>ijI_L! 1 <Lt£lj_uaJLl 

(2) ^ J (I) ^ 'M (2) ^ -(0 ^‘(2) (I) ■'^/\ 

c^LJIj (2) ^ J (0 ^ '^! (2) ^ -(0 ^+ (2) ^+ (I) 

cjljLiul 1 <n^T (2) ^ j (I) ^ 131 = ^-IilIIj 

' ^c+ 'c 

(12 I I) _ __ 

d r. 4. A 

. 5j_iJL>. CjLojijLa j-Sljlb ^^ j\ JLjjj 4_jJjVl fiLj^ 1 JLuaXLs 1 jSLaj 
^jLjlJl l^ljCLol 4_L3 Li_u_lj 1 ^ ^ (^jO tjL3jLC,LdJl ^_^JJtIu 

L^l (IilIIj) SjLcLdJl .4 _lILj_uJ 1 t ^Lj_i_uJJ fiLj£^^l c1)VL<iIl>.V 1 
<-_3jij-liaJl aJJt jlluLil (j-* * 4_JL_aJlj 4jjKjil jftJ-SJl (yu 

fii_LoljLll file,j_<j_>JLl^1^ * (^) ^4- (0 ^ ^ i_Li_u_u_lJ1 ^^^i_>J 1 ^1 jJtHj-ul 

(E ^ 5l_u^ j j^\ ^JJL! 131 EMYCIN ^Lij^ 

iO , 99 - = (E) ^ ^j_SLj 5_j_ 3 1 J_ua_L 1 4_<i-^ L^_Loj) i9,0=) 

1 iO , 9 - = (E) ^ N1 ^ ^ t jL>.lj c_i_i-*_uj i(cjlj-a ^jl jO 

^ 1jJ 1 (jr^ 1 ^ ^ ^ C-<-i-i-uJ 1 ^ i jjj_L»_4d i0,09 ■ * 11 1 

'. LoLx-1 4_iil<it_a «L?e_uJ 5 JlJJl>J 1 4JjljtXl ^^_^JJ>.Vl u_)Lj_i_uV1 

0.90 = (0,90 -l)/(0.90 -099) 

. I 4_^L_uJ1j pj^tl yu (3j^^ Ij^SLaj 

‘.jj^Llll LlA i_La:>.^Li 

cjL>.ITi-lli-u^ djA1,\^11 ^1 ^Lt-g^rn-oV1 (J-dHJl tjl"l 

<_ul_Lia^l CjIjj-^ »^LLa ^)-L.o». 1 * ^JJLC 4-4^1^ i^yJt 

L^ ^^u-><Jl 42"^^ (1>^ cjVL>- ^i-t-i L^_tSL!^ 'pjtl 

- ^ *1 

(J—Lj-dd Cj IdLt-udfeTn-oV1 ^Ld^rtTJ 4_djL_uJl ^JjLjlXI ) 


m 












^UikiAUI pISSJI 


ifiLuljJl ^L£L>.^LI 

jlitjV 4 . 4 ^ 1 JlI^-^j-4-4 ^jIjJLs (JJjLjI ijJLcA 

jlj-SJl ^jJLitlb ^ iiJjJLuaj jq_A (^jJl jlj-SJl ^Lt-saJ JLtla LLsLSj • *>»< 
jJjL:t_j [^ j-ll ^ ^ t-N f 11 j K f?" 11 ^j-o LiJJj 4jl fiL<ijLSJl ?.l_b 

j-^LjlJ,! (J-* (J"^ t ^ 1" •?»- iS l-s ^ 1 4_j_)L£Lal * LlA fiGL£^L:t_a 

^jLc, LajLu^I jl^G ^ISLtfaXl ajjt <L>JLjtX tiJLLAj 

Fuzzy set » 5 < >. a 1 • 11 4_c. j_<i_:^l» ^LSjj-LaJl aJJt ^ jLitTn-Gj iCjLjLuJl 

lILLj fjy-^ 5 .>» al • tl cLcj-^-z^L^ i^ft_<_oVl (Jj -1 L- 4 ^j ^Zadeh 
L« ^Lt^ t ^^ujlJ 1 ^^SLi 1 j t1 j L^ O"^ ^ ^ 

g.Li-u-(Jl 4 ^j_<ij:?e-o (J^ (jSLiHiJ 5 j • 11 ^JlC, .>»«tl ^L>. ^j-a 

JJL:t_i jJlj , Li_ifliJ 1 fiLj-usL^ j \ 5j-jJt_uaJl Cj1jLu_uJ 1 file ,j \ Cj^i_uj_:^l 

Function 4_G_jJoj (^y-^ 2 A ^ 4_cj_^.j5e_d (^y^\ 

1 ^j-^1 jL»^ LLtJajHaI lli^ L>"4i^ 

4.^jiajJ 1 lLs j JL>"^ ^ L>"J 

: JjGj iLiJJIi ^j >ij^l 

jG_u 3 <Cbj_GiC, fiL>.j J il)5^ 4_u_u j-<jjlJ 1 llij jG_u 3 = (I) ^ Ja 

j^OJ^ =( 2 ) ijJ lI^ 
=( 3 ) ijJ lLs 

4_Iljj_G3_c, 4j>.j J ^Cj 1 j-Li-o 1 JjGJ 1 j-f^ L) ^ ^ ^1 ® ^ “ ('^) 

».<^ 0~^ 

0.3 =(20) ^ Ji 
0.7 =(50) cd db 
I=(I00) cd db 

JL^ULJ 1 ^ ^ Luetd 1 ^ L^ i ^ ^ "**- ^'Lj 

V jLjJi^Vl (_^Lu_uJl jd^l tjj-i ?.LLic,lj t^ISJ lI 1 ^j-"■ ljL>. 
,((4-4-1 J-bJl 4_u_>Jl» (j-* *—iLdlJl ^_^j_4-ijl^VLb i^_^j_45L>»j j-*i 4dl lILJo 

i ^ ^c_daJ 1 i ^-o Ij-J 5 JLc, 4_Ga-o LiJ 1 4_£:j_4-:>d 1 ^^-da J 
S-jW *^WoSPECTOR j»LibJi J^ cii^-cx 0-iLjai 














6^UuUI ^l^oJI 


t ^ ^ ^ M ^ -^tl 4.J^C-U^ (J-* ^JjlI CjL>.j^ 1 (JVjCli-oV1 

iLaLtJl 5_4 _j_SJ 1 La ^ ^ cLLjjla ^ JjtH-u [^jJl LtiajI 

1—^-^_J1 1JU^ ^Cuu . 4Aju^1 aJJt j.-uCJ ^-aljj^l t ^t ^ < 

i ^LILo ^ jJ 1 . U» • <>^ t ((^ j )) Jlx tiJLLA ^^SLi La-Li-La .' ' Lst 1 JL;e_a 
^_aj '^ j < Ln tIjLA La ^jJl ‘ • <>. jLiTl^I (2>^L4-1 

. 4-LuLa ((4.jJi_uija£^)) (J-j^ LiJJj 


1^5 
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IS 






ifiLLjjLj ^1 ^Luajrtl! ^LjlII ^^^^1 

(jSLUij ^Lua_>JLi cli.^ J-<Cl<-uI i(JL>. [^1 

CjJU^LJu 1 ji 0_iLb O-^ 

i^^SLi lliLo LiJ_ijJ (3^ ‘ Cj^ jJLuTo 

1 a t / er- J 4_jL-l ^Ll J-xfa£ 

V lLLi 1 i ^ 1^ j (Jtj' ‘-iLtSLfl.j LiJ_Lo ujjJISj 
L oJ-t^j i ljLi:>. 1 M < ^ "w llil JJL>*J ..." 

VJ 'fitil tl)' ' "" lLLLo *-_)jJ15_i 
.(J^L s ^1 (Jjj)j-j IjJ Lo tj' ''■" ^ llLiI 


‘ ^ <1 tl 4_^ LtJj^ LaJ-I^ 

fibj tj' I 'i" lILI 4_jJ 

4_jl j^i LiLt-a^ ‘^'-4-*-’ iJ^ 

Umberto Eco ,<(4 <a miU 4^j^ 


4_Li_i_u ^ 4_jJLSLj-^ 1 cliLjLiSLlI ^IjLatlu-ul 
L^jJj Lh^ JLjJjl!! ^ll^TJI (JjL_uJ 

CjULiSJI dt-L^t-u . <d Ab.4>. A 4_ua«-i CjL^L^oI 
'.^^^Jj La l^-La 3 jUJLC A1"a gLg-t-uLj 
schemas, ((SloLiJI iuiiaJll c^L.ajVI)) - 


1^7 
















^UikiAUI pISSJI 


^^^Bart Lett o_^jl_i ^ ■ ..^/tl ^LlII 


jLjlIII 4 jl <a r 


j iwCjljLLsVl): 


, ^ ^UNITS J ^ ^FRL (JiLo CjLjlJ SjLC, ^ iCjL^j-Llj 4_jJLj_LLaJl 

{yu cjL^^LjlU Lj-^-ijua j ^ ^' --L * 1J LiJ_iLfo «cjLLh-uJ 1»- 


. (J-t-siAJl j-lajl) 4 J_lSJL1 l_£1^1jJl1 CjI JL>.Vl 

4jl 1 Units «Cj 1 ju>.jJ 1)) j\ Prototypes ((^Iil_<j_tJl)) - 
t y ^ ^Rosch (_>^j!j (J-4-^ ^jLitTn-o 1 (^jlII ^J 

^ ^SMALLTALK (JiLo cjIJlJ jj-* Objects ((CjLjLjSLII)) - 

.^'^^MERING ^"¥oRMES ^'°^0RBIT j ^^^FLAVORS j ^^°^L00PS 
fiL>.j Jj 4^1 i*-_)Li_i_ul 5 Jjl! iOjeCt 

4_jl iHjUal)) (J-o^LlLI ^JLLajuiXl CjWjJI 4^1^ 

(^jJl ^__j_ulI. 1 J.^ 4_«jJtIL<_uJ La 

. 4j>.jJl3l LaJ_t£: 4j 


IjU^ l^-a 1 Jiitlu-u 1 ^LxflJI 'I' P t" 4 ll-s, ^ 11 I^JLC. ^JLa-u-u 

i^j^\ aLa-i-ut iattributes CjLa-uaJl ya JJLc, 4J l3^ * 

(J_j_4^L^JlJ 1^ U t ^ L^ ^LlLa jlIL^ i^LjSLIl 

j^£La-^ * 4_1^JL1^ 1 1 ^^-cjl! 1^ t^^u-(j><J 1^ t^1-0^1 j^J-a-i-u-i ^L-uj^Ll a 11^■^.,.tl 

L)3^Lu_u iSj-iLaU-Ll FACETS , ,.tl y_a jjLc, 5j-j.a-a duijus (JSJ 03^ L)' 

Jl^ 4_tSLa-Ll (J-* j_a^:?E-a LaJl:>. 1 05^ O' 0^^-^ • ^ ' 

^_y_jJl 4—i-tJaljILaVl (JjIjLlH 0*5^ o' 0^^^ \ \j i5j._uj_Ll 4_ii-aJl LajL>.G 
L)Lj-SHJ ^LlLa i5j-La_Ll a .^tl 4_<i^ J_ijL>*j ^JlC, JlI^ jLitlu (2>^La-i 

(^OJl <'^^11 4x,j-<_uJl)) (JlLa Sj-xa-a CjLixo 4J 0^^ O' 

O^J ' 4^Lj-uJ1 I J 70 4_uJ3ljJi3l 4_<i^ 

a_La OL)^' ^0L_o ya a_Ljj»_a at-s^< La oW^ 

1 JLSLa j i 4_j_a 3-a-*-! 1 ya jJLua i j i i J J-Sj 4_jj>. j_a 1 ^Li-uJ 1 LiJJ li ^^,0 

. (^jLtSLIl 4_j_aj.a^ ^LiSLIj 4^1 yc 4_j^j_a^ cJ^' J^LLaJI 0^^ 
j^jL>Jl aJiLaVl a_i ^jL5_i 4^jj_a_tS^ ^^LjSJl jLiH^l ( 2 >^La-ij 


1^8 


















CibL^I 


fiLaLc, * ^jLSJLI iJjLA i L^iu_ulj^ 

3-oL»_tJl (J!Lo-^Iij_<j_tll 4_Laj.Sj>. cIiULllli-uI iJJLA tl)5^ td^^nTu-a 

(j-C. 1 j, j 1 ♦ " CjLs^LIL^VI iJjLA tjj-SLj (^J ^ C:r^ 

cliLijuaJl juu2u^\ (^jJl ^ 4 _^^jJ1 (_J_jju: 3Loll 1 

^ ^ ^ ^ ^ ^ ^ JLitIu_u 1 , 4_a L»J 1 

4_Ll»_i (jj-iLjlj Ij-ijJLij^l ^llLo ^-^ ■ 11 M l tt l 

uljL:t_j_La_<_uJ 1 lLUj L^ (j^SLu-o ii—SjjJtXl I^jIAjVI 

.CjlilxJL) IjL^ 

pJ ljjl%I(J 4.jiSLi^1 uliL jL tSLILi j^J-lL^IlII p-I^ut-A 

S < 4-LtJg>I ^1 JLu_<_ul i5jJLjt_4 CjLdjijua ^^1V LaJllc 

1JLA ^1 lLLiTo . 4_aj>.V A\s>-j^ 5j-jj>.Vl clij-Sl ^ llil 4_Laj.aj>. 
lLsL xfliJj 1 4_uj_Ai fiU-^ ^ Jj-La-a j»j_c, fiLjLi SjLc, <-_3jJU JLIIj-^J^jCu-uVI 
^__^-iaJL^Jl ^ ^ 4_t£, ^j-jjuuJI Vj ^^Lj_ujV 1 jJl 

^^L-iATLll 5j-uSLll Lil^^l Ll^-ua^I • (^j-uLlll ^ ^Us 

j-ujuJl (J_tia^Vl (j-* lA^ j-LuTaBl-La <Ltl»_a ajjj^ 

cliULjSLll plLAitlu-uLi (J-LLallJl «LajjJa . ^-alj-J (J^Ltlu ^JLa^ Vl 

4_u1jl:^^1 CjLojJjlXI aLLa^Li i(pj:^jJlLl-4AijLilj 4 _u1jj:^V 1) ^3^ (j-* 

^KRL «L?e_aj-^l 4_iJ (J-a-tTu^jj ,^l_jSLLl 4_LjJi_a 
idomestic ((«LjI^l jJl)) VI ^a-<-ij-> La >^a . jj 

5_a-^ jL:t_il (_p-* t^L:t_tJ 4_LjJi_a CjLjla^ al^V (JjlAj c_t::t-i La JJ_>tJ 
^c_jjLj)) j_A ^LlSLII LaJ_t£: LiJJ!i VllLa ^ t-s« /. ..j * 

Lai^ (J_a-*JJ ■ L^ ^ \4 _i_ujL>J1 )) CjUIj^VI ijJl_LAj t Jju La^ ((p^^l 

^ «^Vl 3jUJL?e-} 3j.£lAil Clt-t.t^Jj-4-Lm-a < 

^ JJ J < ^ 11 fiL^ Lj-t-saJ 1 {y^ Ij-A J.j>.j^ , L>*J <jr&^ 

LjjuaJ 1 yu (Jia La-ij dli-o^ ifiLjJV jJl *Jl)L£Lj_iiJl Ltiajl 4 _u1jj:^V1j 


,V1 




jj-a La CjO^ J M l p^ll ya fiUl L$JiJ 

disjL^M VLLa KRL, -3“4L? w ^ ^ ^ 1"^ ^-d ^^j 

pLali-AVl j.£jJlj ^^jVl ^L>J1 ifiLL>.j^ j \ ,^.t 5jl^ Lai aj LiTt^ 1 (j^La-i 


IflO 



















^UikiAUI pISSJI 


fiLLu_ujj ^LjILaVI t . /jA 4_ul^l Lo! 

»1 


fiL>.j JLi L_ljj- 3 La ^ 5_aLc, fiLaj^jJa iJJLlA 

^__)-ia_jLi-i;a.JttJLI ^j-SLj La LiJLcj . 4 _jJL, (—c-«^e_j (^jJl cJi^jJkl 

JL£ ^M <^ 11 jLtJLvl ,5 1 l-s 11 4_aL^l 

J-1 V fiUl ^JJ_aJl Lt-tSL^J^ j-^1 c1)L3^L1:>.1 

i LaJLutb : V3-J-^ 1 JL>. CjLs^Lo-VI i>JLA jjLtJJ LajLi^ (_fl^j_a 

<LuLfo <L:t£^)) (J-* (jj-*L»_i i Ij-ijlAj^L fiQjLual ^-nTu-aTLa ^lj_a 

♦ 4ji»Ml 4Jj_b 4lbL-ii3l JLalo^l jJaJJl jljJlJui 4«loosecough 


i jJj L 11 V1 1Li N jL"... a ^iSLiTo t ^ t ^ 1 jUj-i Lui 1 

4 1 a " '>■ a ^L^jVl JjLj:t_j j^jJLl ^ 

Jl^ 4_»_i1jJLJ 4JLaIl->Lll Lai i4llJLlJJ 4 _lj_u_(JL 4_Li^j (Jj-ClooL iLLl 


(J-SLxUlJL MlU L_£LjU3J 03^ \jjt J* J* 03^ 

:^LU1 

JjU-f , ,.t 1 


(((La ^j) 4 ajntl) JjIaJl) 
(((La ^j) 4 a j^t l) j^PsjjlJI) 
(((La 4_Li^) 4_a-^l) j.£^^l) 
(((((3jj' *^^LaIi:>-Vl) 4 aj^tl) ^jjUl) 

.4_<_u^^l CjL t_jXa_<_uJ 1 

^1 (2>^La-ij i^LSLLl Sj-j-aJLl (_^JL>.1 4_a^ aJJt ^J_>*jj ,4_aJ^l - I 

, array 4^J_ijua_a j 1 i 4^j_a^:?E_a j 1 i 4_ai^ J 1 i O 

(((Q ^ ' - ^ 0^ Ui^O 

4_n^LL)) CjLii-saJl JL>.1 (jj-Ll (jl Ij-A 

-‘ij ^ 4-a^t^ L^ 4-Lt.^I oJJt tattribute> 5j_j-a-4 

. (^aj:^jJlll-(^jLt£!JJ 5j-uj_ll 4 -h^L>J 1 4_a^ ((j-iual)) 


ISO 
















CibLSJI 


fiLjjualitiJ ^4_<i_j^l ^JL:t^ .(JjJljJI -2 
QjJ L^>^' L^1 JljIu_u 1 cliLaj-Lt-a u_)Lj^ JlI^: 5j-ui_Ll 

(j Ml} tl LiUli j3jj ^1 

•• J^ 

((cjliit <L4 _j^1) ^^^^_l!1) 
(((4 JjOj) J^jVl ^jjl) 

((cr^J^ <L4 -uiJ1) 

(((3 J^jVl 

tiJJjj ((4)) SjL^Jl ((jJj^jVl JJLC 4 -li.^)) 5-4^ lJ> 5^ ^IjuJl 

^jy-ujjS)y JJ_>JL1 ^1_lSL 11 ^LjSLU 4_<i_j^l (J-S_b 

ci^J' JJ-*-l 4_Lfl_L5j>Jl 4 _<ij^Li 4-LLlaljJl^Vl <L4_j^l c^Jj-iTn-ol ^ i((5J_>J1 
,((3)) Ci'fr 1 1^] SJl.:^! 

tCjVj-^All ijja 2l4jL^ J^ mi .constraints -3 

ci^L^ 13^^ Cj Lr^-jJ^a-t-ail BLLulXI aJJt 

^_4_i_uJ d-nfu-^TLa L^l IjLA ijyJiJLja 

■ a JL^G ^G L^ 

j-aJiil) .Jlii-a 

(j-Lus (j^ ^1) 

(((150^ J^O 

lil j] ^L_ujV j-<j-*- 11 ^-<1^ ^-oUj-^l ^1 IjLA 

. I 50 (J-* J-^* J* (J-* (J^* J“^*-*-^^ 
j^jG Loj_t£. i (J-* ^L>. aJJt^ .possibilities 3_tSL<iJ.l (<wGJl -4 

. La aG-uaJ 4_(SLa-ll 
Jj_alj^l) ‘-JHa 

(((cLuJ_a JLa) 4_tSLa-ll pjntl) 
Lo-A iLr’CLLjl (J_u_l>J 1 4_a_uaJ 4_tSLa-ll JJLrtHj Ll^ 

i(j_u_L>Jl iLijuaJ neuter ^llLa JLiI_>J. 1 aLLa^V ^jL:e_a [^1 ^_^LllLij itLuJJLlj 
. (((j_u_L>J 1 fiLa_t-aJ «L>J Lua dt-i-a-J JLi L:t_a)) jJ^_a Ljj-^ 1 L^.Ga^j-u_u 
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l^UiiuaUI pISiJI 


(jL^ I j-iajili! 4.2j;Ja ,,intervals -5 

. iS 3-t-^ ^ t-s*j ... i LuuSj 

j_«JlII) '.(Jiilo 

(((150 

. ri->J (i... rijt 4Jtij Sjjj5Lo)S.i^j «Ub jx.1. ri_i,procBclure s-lj^l -6 

^Ij^l uUL^jVI )) Qja IjLA i O L;e_ji£a_i_uJ 1 ^-<1^ 

/%RL 

‘j ^ (JlLo jt-N,,. t i((^c^Ll!l)) (JiLo (jL^ (jj-JJ ^llLo jJiillia 

d I d\ys , ,t d\^ ^ , ,1 \ V1 * ^^^^l-t-u ^1 ^ Ll i d-Li-uJ 1 

^ jJtTn-uJj I tJj' O ' ^ Lj 

^c^Llll (j_aAll ^^^LnJl ^JJJ:tI<J <-_3j_(_u ^^i-i-u^l (3 ^LSj>J1 

^ 1 h.vSLA^ 14_t_u_i_t^ 4_Lt_uJ 1 ^ I i-la^i-uj 4_iJ L(J 1 4_Lt-uJ 1 

(((3 I I) 

(((121) 

(((990) J^l^) ^) 
^^t-1-0 V1 

^^^1-1-0 V1 ^ <—iLi-oJk) 

(>4^0 

(((((^ 1 ) 

S JLs^G 5jLc,L_u-o fiLajJa^ ‘— 

*-_)L<_u^ fiLi_jJaj (jj-IJ iJJLA JJ-4-1J ijjj-xHiJi (^j-ll ^jLj£L!l (j-* 4_u_uJlj 

. ^^^l-l-U ^ 1 

d^,^\\ 4_<i^ dij-jjLj l_<ii£^ jLijj ^1 c_t:?e_i ^J_>*j ,demon 4_i_uljj>. -7 

j-JtlLi fiLtSL^-i ((jjij-ll-5jLfol»(jL^ LujJ ,5jJiLUl 5j-uJLl 

J-J-ij L<jJi£^ 4_u_ull 4_i_uljj>. iLajJaj ^Llx£^ ^2>^L<t-L3 ‘j j 1 Vl (jj-Ul 

'.^^LUl j^eJJl ^>jLA 5_iLi£^ ♦SjLfi/Vl 
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6,.lI5..joJI ObUSJI 


L)>I) 

(Q 0 

gLu-cJI 

(o^) ‘-Ai>^) 

(^jjlll jLl^I) 

(« Jj* Mia jL^_:^l)) J-<i^ 0 

(((«i^^ j-^^O 


■ hierarchies 

object programming languages CjUL^il! CjUJ ^ jj-* 

1 j 11 t ^ ^ i a 1 "t 11 cj U LiSLU J-t-ui-Ljjj ^ LLu L^ I 

a_ij_LLa_Ll diLi-t-aJl jlj>.1^Iu ^ llil cjULiSLJI ^ja ^JL^iliVLi 

Qja 4J_<_aL_u lJlJjJU ^llLo hs / tl J-a ^jLjSLll ^Ij-oA 

j^LLs 

((((^^^-jXaj)) oLoj-ss) 

05LI.) 

((((j-ii^l)) ^jjUl) 

4_dLju ^ L^-lJijj^) 

(^U.) 

((((^j-jiaj V)) CjLA^-o) 

Lla ((^)) tc-<-i-a-J 4 jlLi ^-oUj-j 5 Jlc. Li-u.^ ^^^LnJl jlj->»-h 

. ((*-_)» Ljj-^ 1 ^ J^tTn-al, 


I5S 













^UiiuaUI pISiJI 


((5»oLitj)) ^Li-u-a j-iUjLi-o (3»oLitj ciiLijua) 

V *.*—3 

(([^jjK)) 1^^L.L.i±.a ^ cl)Lius) : ^ 

((^LLs)) ^LUU.A L>^J " L£J ^ ^ J ^ < *. *—) 

Ojjj (l>^_i «L5>=^» er^ ^ («L5>=^» lJ>^0 

(((^j l_t£^» j-ii-o i *. *—) 

^A V (( 5_a LjlII 1 )) cl)Lii-3 

Handling objects QLlLA f J§U 
JljJlJlII yA i La t ^ aj A j) La ^Lj^ Cr^ <—3 ^).jl 1I1 4J£-4aiI. 
t j * yA ^j-SL) La 5 jLc cjL^^LlII t /» 1" 4. \ «LLajl^_pJ.l cjLLSLII 

^_a ^ ' [^j-ll ^LjSLll J_)J_>*J jll-s11 j 4 (J_ljj1j_uIL 1 1 cl)L^^Lc, 

^ t-s"tl ^j_a j2)^La-a j L) SLLajtXl CjLii-al^l 

i JUjLrtlJL ^^1 CjLlj-La-tlsV ^ < L11 ,^." tl cicrt-iJl JL^ 

t j ' ■■" yA ^jJl al-sl'^C ^L>. i4_La_i_uJ ^ ^j_a 

. (_3_j_u 3 LilJ 1 yA 4-La-t-urJ 1 y*^ i 1 ^ jJl 

Szolovits):^ ci)VL>. ^_^JL:>.J iCjLLSLll y^^ La 5 jLc.j 

t«LJL^dl cjLdol^p^^LI «Laji^ ^Lls lj)^^^j-a ^LjSLIl 1 a t *^^-5L ,^. t 5JL^ 

. 1 1^ (r» ^ d I i^J.^ 

CljLtlslj-ILsVl fiLa-jL^ (jy-^ ^LlSLII ^^_SL) LaJ_t£:-4_La_xfuJ fiLi-ifu ^L>. 

. fiLajLSJl ^JJt ^LjlS gUr-tJojJ fiLi^lSUl 5j^L ‘ L^jj-La_a 

L>^^J LJ5^ LajLt£:-4_La_xfuJ ^L>. 

. 4_i^ j-la-L) ^ <LajL5Jl CjLIsIjJIsVI fiLajl^ ^L£L!1 

:^^Lll1 (^jSLtiJL djLJ^I^^Jl^VI jLiTij*-! 4-J-a-^ pbs'* La 

.4^jVl cjULuJI ^JLLJl -1 
^ ^ t • " 11 j_c,lj_aJl ^ 1 J-^tTn-oL 4_iilL>J,l CjLIsIjJIS^LI CjIjLLsI "*—) 

. cjLLuJL 

. gLLuLa ^^LlI. 1 ^ «L> CjLdsl^p^Vl c-<-u^ -_>. 


15 ^ 













CibL^I 


Jl^ Lx-> 3 -t"- cllljLiSLlI jt-s . .. ^ t jLiTlvI -j 

jLjjL_Lc,j ‘(J-^ (3^LS_>J1 (J-* 5 j_iJL>. (^La:>. ^iTt-LLi-u 1 (^^J-1 

*(*^) Sj^jlII 4_uL£Lal i5j_iJL>. CjLlIs 1 1 t <>." 

d-lfu-ut 4_jj>.^ ,jj>.Li ^J Jl-iTli-uj C-tJt-i ^_jJl_>Jl 

^ t ^ JL^JIjlj lLUj 4^Ltflj 'pJ^L cjI 

. jLclj^l SjlcL^ 

^L:ic-ju3 jl_i_IL>.l t L>* 0"'^ ~-^ 

aJuh j—j_j_<j_!llJ 4Jl2 J_a 4_i_ul_j_i_u CjLualjJlsVl 

cii_S_S_=*o Ijl cj1jLjIL>.1 Sjlc, ?-LLic,l ijJ-tiisVl jLjIl>.V1 ^1jj>.1 ^qILi -j 

. 5 1 t-s t, 1 1 p 


Reasoning from incomplete information, and by default 


jLj_c 4—JJLi-oVl CjL 


jJl ^ jt-4-i ^Ll^I ^ 1 t->"n 






.j-jSLoIlII 4^Lc,j 1 ^ ^ ^ 4J_aL£LJl CjLojJLjlLI 

4_j_l5ILI1 (JjL_ujJ 1 ^JLc, Ljj-jSL^ 5l£^L:t_a 4_uL£Lol C-cJs-dl 

^Lul a /tl Cj La^Lt-l 1 4JL>. 1 ^1 ijlj^SJl lilitjl 

<ji <—1 jl^-li-u 1 1 ^ ^Reiter ' b> t ^ i L_lj^ ^ 

^1-n" ,,." ^ lyj)) ™ 5 jLC,L^ t *^Vl ?.L£^jL!l 

idiLojijtXl 5 jlc,L^ (J-* ^^'-4!-*-* ^Lri-LLt-ul 

(J_aLjLjlI fill_u_uj L_uL_ui 4-uJaljJlaVl ^ 1 JL^tIu_uLi ^jVjCn-uVlj 

g.1—uToVl p bs • :a» JL^G 4_jJL3Jl11 3Lj_>J1 ^^lGj>J1 ^ g.l-LLL<-uVl 

JJ-J-LaJl p bs • a» Ld^ (J^ lLU ,(( 1 4_ijU3 L^ ^.Lufl/Vl p bs • iS» (( IjGLa 

,«,, \j i 4-0 LjlII 1 1 JLc, Lo j-jJsaJ 1 ..." 1 «j-dsaj 

JLi - a j ^ l-s /11 4.jj>.l_tJl (J-* l^d-i-u ^-oLjj-dl (ji ajjjuL^ Ij-liajj 

(j-^s-Galb ^jl fiLi^jjJl (J-* (jla-LO 

(j-c, j—j-j-t-HJl (J-* lj_A ^ ^ ^j ,aj^l-s /a a^ .>»a CLiULuIu-oVl 

'. jjyJLjJl (JSLxHJLi 4_5 jL_uJ 1 4_fl_jG_>Jl 
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^UikiAUI pISSJI 


^-M ((J-") c5d>^ (o") ^8 ((j-“) ((j-“ ^) 

i ^ l^^-_j_LaJ 1 ^^j-Lalu-uJ 5 J Lc. 1 ^ 1 ^Ti-LLi-uJ ^ Li 1JLA LJ ^t_Q_i_uJ V 

f—Sl JLaVI (^^_l5_=*o (j-* 4J J_i V ij-jiiij (((j_o» <=LLj-*-i IjjLLs tjl C-t-iTu (jy^J 

'. 4^ LlI 1 5 t-NJ .,.^ 1 

^ i 4.4 LjlL} ^^fi^iJ 

^1 5^J_>J,1 CjLojJLjlXI clij-t-^alLS 1 jJ 

. ^ LLs ((^j_u)) 

(j-4 J-C, 1 ^ (j^_$ ^ ^ J ^ (^-La-Lo jjyllJl (J_<i_xiij Lo SjLcj 

(j-4 ^ ^JjCn-u-i ^1 (2>^L4 -i V ((j^) ^ o_iL^ 

^j-4 ^J_A C» «'I j tj ((4 ^jLi-3 ((J-u) ‘-iJ ^_p»j-ILbl iCjLjL^l SjLcl^ 

^ 4jlJ 5JlC,LSJ1 oJJt C.(-L4-».^ 4:>.j jJl ' -a ^Q.^Li4 

J_aLjai 5 U ,,. l^^'®^MICRO-PLANNER NOT, J_aLjJll 5 U ,,. 1^_, 
OiXJt (J-ILo ^jJ_i (^3_j_jj£iILLl 4 J_iL^ 4::t_4j-j 4iJ (ji C)^"^ *THENOT 
4_LilLl (^LS_>J1 (J-* ^Jlc. ^ljeTl^li-u L^jjli iSjLcLSJl 
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olj—1 5_iLl£^ Cr-^l (J^ jTi^ '' 

icfitjjLJl jj-* L^' er^ J* g-jjU<"itl 

ijJljjl SjJlSJI ^Jlc, (j_uSL»j Lo LlILc SjJiilll ajjt 
(J_jIL^_IL 11 o_rt_i^ i(J_j_LrtJlJJ ^LiJLiJl 4 -l^-aV1 

Jl^ t^^Lj-ujVl d a 1"^11 

i^ljJl ".tl c_<jlJ 2_alj-j CjLjcjVI CjjI 

fiLjJLc, CjI J ,5^ <—aLtfuTt^^l 

L^L>. ^jLj?e_ILi_aJ cl) 1 1 4_j_L) cflc:t-iJI 


<l_LSL<j_ 11 ^j-La-xiiJl ci)L£jj>. (J-jIuCl! 

^ jl^eTli-u-) ^Lj-uj^I ^1 L4£^ , (2-14 (jSLil jJijl) fiLutill 
4_j^ljj'^l cl) Lj_L<j_»J 1 (J-oAj ^j-La-xlJl (JlLo <LulJ 

J .■" *" er^ 

cl)Lc:t^ljJlj_uVl (j-u-ij ^JL^tIu_uJ fiUl i5_]JL>. 

1 ^ L^-cd 4^1jj t i ^is t.,. t c^' 

J Ml n tlj A ^L:?e_l 11 tj' ^o 

. cLa 

Ct-L?' (1h* ^ L? ^ '"' ^' *—i_»J ?.l_L) 

Jjjuj ^ «^Vl ^l£^jJl cl)LaL oTlAI 


59 



















l^UiiuaUI olSiJI 


^Lc. ^'^Claude Shannon 

• JtJtJ <-_3j-C, t.^Vl (iL£^jLll)) ^Q_(_ul (2>^ ^ LoJLt£: I 949 

1 ^j_a file, i ^jJJ 1 l-*-3j-* tj^Li-uJ 1 j V1 (J-jIuClJ LaLLi-i ^L*iu 

i3 = ^Luaj>Jl i3 (Jj-iJl i5 = 4_uLLaJl i9 = ^ 1"11 ^ t-N .".tl ^t-N^t 

^ Li i «LiJti! 1 i (J-* Ct^ ^ JL^tIu_u V ‘ ( I “ (^jSLi-a.tJ 1 

i(fiLt£LaJLl 4 ^jjLSJ1 CjL£ j.::tlLl 1 JJlC.) 5«t-N^tl 5jjLiTi^V1 

(j_aAj J 1 J^Li-uJlU 4_JL_u ?.LLiC,l) J^L_uJlJ1 P J^ ™J 

Qja (J^ 1 ^iSLxitX 1 fiL>J LjlL fiL>. 1 tj » (fiLujJ 1 

jJalll ^ ijjjJl (^LlII c_t^^LJ 4_tSL4_Ll cl)L£j->Jl ^^^-fiLutiJl 

Ijj o' (1)^^-^ CjL£j.j>J 1 <n <USL<j_ll JjJjJl 

J tJ^ ^ ^ (J^ ^O' Cr^ ‘' oSLaj ,, L^ 

c_i^^L! (J"^-^^' Cr^i jLjIl>. 1 ^ ifiLutUl (j-a 

.^_aLjj-^l (^Llll 1 ^Oj-ILi fiLL>.j-a 

ja_j_j_5Jj j-Jjlaj (J^l (j^ 5 JlJJl:>. lj-^L»_a ^jjLfo ?.Lii:>. 

/^ \ 

'^RichardGreenblatt ,^.tl 

(JjU3l_>Jl c_«^^Lll ^^jjseOuILI ^^_Ua 1^ Ll ^ 1 jOt-Lt-U 1 ^ I tit ^^u_Ll-U^l-Uj^-L.U L^ t ^ ^ 0~^ 
^_j_j_i_u_(J 1 '^Ls 7> tl ^J1 jLu_i_ul JaLSJJl (j-a -iJ-C, ijr^ 

(JiLa i (^;-A_>J 1 LiJJ 3 J_La i L»-a C.«-L>. J1 J ^ ^ '"‘^' (jy^^-La (j-a (JSLl 

aJJt 4_uj_Ai ^1 Vl CjL^lSLal jcSL:tjJlj c_<Jtl!l j.£j-a 5j-La_u_uJl 

(j-aVl cI_j_<j_A 1 ^LlLa (J_5lL3 iC_<_*_LJl s-Lui (J-* ‘ j-^LjlXI 

. t_(JLil 1 ^j-a ^i-g-UjJ 1 ^Ln 1 Cj JUl-iTli-u I UK qKUaJ c^Vl 
LiJLtkJ lLUj qLn .".tl c-(-t-U ^_alj-j ?,l_b 5j-a (JjV LajLi^j 


(3) 




^1 ^_a 1 /t-s .^Vl $,l£^jLll ^Lal a K ^^^1 ijy^^ j-aTuu! (J'jLaj 

4^L_u_iV 1 ^jVjCu-oVl (3j^ ^7* (3^113 V (1984) ^Vl l^L>iJ 5j-bl^ILll ^_alj-^l 
LLa m combinatorial explosion ^ 3alj"tl jUtAjVl J^' 

^UajVl J£J (j -^J ‘ ^'"" '» L^ji-a 3:pElu_u_i ^L_ujV 1 (j-a 


3^ (jyJJ (Jj-ss^uJl 4iSLcaXl JJLrtlu ‘3^^ a_uti!l 

(J-* ‘^LlLI O^jJl 4_tSL<jJ.l JjJ->Jl (JaiiSi [^1 iJ^j-S-a 

a_3_L3:>. (J-a (j3a_LaIu-aX 1 aJLrsTn-ul ^ * >.""j , C.t::t_Jl 4_jJ.<i^ 3 LaSLli-o 1 
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^ t ■" ^ t-N .".tl CjL^j->J 1 uLa_4_o^ILo llil 4jl 

. 120 104^ SlulU AJih^\ ^^1 jjuJl 

51 j Ll 1:>. 1 j-j_uaJ 4 ^ JLjISIlJ 1 sLajj-LaJ Li L4fo 5J L>. jjy^J 

^_j_IL>. (J_ij_uV ^ t ^ I (J-* 44_tSL<i_Ll CjL^j->J1 5jl:?e_4I1j p ^j * fiLutlll fiLjJllLll 

j Lltit_u_4j 5 J_2^ (J£^ ^LL.a.a 4 JJL:t_a 

(((J-t^a-sVl)) ^JL:tILi Lo SjLc-j , 4J 4 _i_4_4j_(JL i «^ jjjJl 4_jlc, [^jJl 

^L£j 4 c-»-«-Lj (^jJl L)^ ^-4-t^ d t-s / ,.lj ^ Lla 

(Jl5^ ^ 4_jJL»J1 JJL>. 

''I ^' . • 1 tl) jlS_»J 1 o' 

1JLA 4( Jij_4_4i^U c-«jlUI) JL^jlII L^IISjj 

. ^"*^minimax algorithm Vl 

^ ' ■■' jJLuj^J , I - 14^^ Ml LlA ^jJr"n IIU ^j-LajUjl fiL>.^ 



JiL^l W: Wight 
S^Lh R: Rook 
dii< K: King 
Jj B: Bishop 


B: Black 

Kt: Knight jUa^ 
Q: Queen yjj 

P: Pawn 


•O' ji}\ oLa'!>lpj ^jljatjr'l 1 — 14 
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l^UiiuaUI pISiJI 


4_utlll ?.jLi ^^ ^Frey iljL>. 

^ * .^_jJLo l_<i^ ^-4:!^ c_iJlU1 1Jlj_i i2-l4 (J-SLilu 

^^ ^‘ ^ ^ * 4_t£!_<j_L 1 Cj l^j.j>J 1 Qja (J_jl2J 1 ^^ ' 

, Jij_(_u^iJ ^Lulj ^ lS' ‘■4 Cr^ Sj-J^tTuil 

jl ^ L)^ ^ ^^LiJa5 jj1j j\ JLSjlJI 

Ijiu-uV1J LiTlV 1 C-i-i-aJt-l L-<i^ ‘*—^*-^'-4-' JiJ_(_u.^iJ 

jt ^ '" ■ ■■ 1 ^-;pJ jLlitJ jjylLl 1 1 ^i i« Vji ( 3 -^J-»- 1 1)) 5_aJLrtTn-u-1.1 

• lS J)"' C:r^ ci^ (1>^^-^ Cj ' 

:^_jJLlll jj:t_tJl cl)L£jj>. ^-aUj-^l 

e5-e7 e4-e2 «nr, -1 

d6-d6 t nr. f3-gl ij^ -2 

^ i I + fiL:t_u_tJ 1 i^y^sc^ 1 5 4_u L^_tJ 1 <L4J^ 1 ^ c_<-<-art^ 

(—SljJoVl Cr^ 1 I + ^jjdj LjJ_a j-olu-uj 

p ^^^1 [^jl_>Jl (jSLuJl j •"'•‘^ fibLj_i_uJl 

<^L(j^ L^jiju 3 jl2jl1I t La 5jLa^ 

. t ^ ^ 5jjLj?e_La (^j-j>.l 5jL.a_C, jj-* (^l) (J-t2i3l ^J JLiTli-uj 

(J_ua^ *(^) ^ L>* Cr4^^ Cr^ I^-VSLa ^_aLjj-Jl j-alu_u^ 

.^[^)^La-a JL>. cLfljIijJl Cr^L^ ‘ ^ .. JJl>J,1 (^^.ojlII 

(J_Lj_i_u i5j_5jt_a cJijLIij ^_alj-^l (J_42i^i ^jLj&Tn-uJj 

( l3 i fiLuti! 1 ^Ldaj i (J-* (j-'-*-* j-t^ , Ll! 1 ‘ j,,.. 11 jJSLiioJ 1 (jj-IJ" JLlI 1 

^ CjL£j->J1 ^JjlI (jj-<-ul (j-a£ 

*J1J 1 lXC, ^ ^ j^^j_u_a^ i i I 1^ ‘ ^-‘-*^ ^ Ji^i-0 ^ 1^ 

c1)LjujJ,1 ^JjlI (J"^J **_^ f^3 iLiliXl (3^ 3»aj^LJl 

tO-o^ 

(^j-u^-c-t^) 3 + (^j-o^-C-U-ss) 3 +(^j_a^-C-4^) =J 

L)5^ (J 4_aj^Li ^j_uL^) 5^^_j-a ^1 

cliLuj-ll JJLc, l-a-l£j ^ fiL>.LlLl 4 _u^L5J1 CjL^j.j>J1 JJLc, Loi^ 
. aLLa_c,j tjL£^ La-1£^ ^-4-‘-^->*^-4-* 

2- 14 (J-»-*Io Sj-jrt-xHil! ^t-s - ..^tl 3- 14 (JSLH/ 
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(5) 


I LaJL^Lj ^ ' ^jl ^l^jSLcJ ij^l"'^ a 4_LC.^^^ OjSK-iZj 2-14 (_JSi_iIu 


I6S 











^UikiAUI pISSJI 


c_<-*-ul_LU 2 5 JlSjlII 4-14 (jSLilu jj L<i£^. 4^L^_tJl 

.p : e2-e4 c-t^e_j Ijla 41 -I- ;J!'j *^^^ 4_4 j^1 

• jj^ Lo Ja-oJl ([^jLSJl 

- ^ '"‘tl c_ijl1 (iLul 4 _i_4_u_>J 1 L^^LLaj [^j-ifu-Jl c_t£:^Ul V - I 

[X > '■«" Vi ^^yjt La gLt-<-fjj>JI .^UlLI 3jl2juo L^l^ 

44-iJt.U 1 (J-* ^^LLjls 4"<lj. ,".4^ ^ Cr^ 4:>.mi ^_alj-^Li 

.SjUjLc. LbVI ^J-OJ (Jj 

JLi ,(((J-tiiSVl)) j^yJt SjLliJLl fitijJijJl (j3^ tji (jj-o-Lla ijJl_LA "*—) 

4^Li-i-ij->J 1 jLiSLll V tl Lajl^^Li 4"< 1 j 1 ■"1 ulILLa ^ji o-* 

.^j-oIlII L^L^ji ^^LlILij 4 L^Lt-gjK 1 jl>. ^ .• \ 

^Lc. ijM Jjl ijm ^^^Jacques Pitrat ijJb^ 


Terminal 

position 

Legal Moves 

Moves to check 

Center squares 

attacked 


White 

Black 

White 

Black 

White 

Black 

5 

27 

29 

2 

3 

3 

3 

6 

27 

32 

2 

3 

3 

2 

8 

33 

33 

2 

2 

2 

2 

9 

33 

27 

2 

2 

2 

2 

12 

27 

29 

2 

4 

3 

2 

13 

27 

29 

2 

3 

3 

2 

14 

27 

25 

2 

4 

3 

3 

17 

38 

34 

3 

3 

3 

3 

18 

38 

22 

3 

3 

3 

2 

20 

33 

35 

3 

3 

3 

3 

21 

31 

33 

3 

2 

3 

1 

25 

30 

34 

4 

3 

3 

3 

26 

30 

29 

4 

4 

3 

2 

28 

29 

29 

3 

3 

4 

4 

31 

30 

24 

4 

3 

3 

3 

32 

30 

28 

4 

2 

3 

3 

33 

30 

23 

4 

2 

3 

2 


(5) Liij ~ jCjii)' A.a^jJ 3 — 14 


(8) • it- 

Lijl^ *—‘tP^ ‘ ^Wilkins 4_»_u ^ 4i>^kc,l ()) 4j:t_UD^l 4 KmiU 

• SjjcjSJI ■'".1 5 Ij I fij$ high-level shategies bLiJI cjLjjejilj ", tiVI Sj^La 
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Value 


Value 


Value 


Value 

Node 

from 

Node 

from 

Node 

from 

Node 

from 


Minus 


Minus 


Minus 


Minus 

4 

+ 1 

13 

+ 1 





7 

0 



2 

+ 1 



11 

+4 

10 

+4 





16 

+4 

15 

+4 



1 

+ 1 

19 

-2 







24 

-7 

23 

0 





27 

0 



22 

-4 



30 

-4 

29 

-4 






(5) 2 — 14- 6 j*^ ijil f- 4—14 


i Lt-SL^-o-uLa-S-s t ^ ^ ((5j, Ml jU)) 1 JL<j_a1 Ijla 

<—SJL^l .fiLLLS_>o t <jlUtl e^jL^l i.^jus «5^ Mlj11)) Clt-L>. 

lLH-II (_)ii^)) j\ « jLiia-Ll (J-* j' 5 •l-s ^tl aJJt jJ>-)) 

<-_3J_^l jLr^J L^_Ll5_>»j LbljLAl i((jj^Vl 

^JLLallJl 4_jj:t^ljIu_uVl aJJt (JiLo ^jJtIu_u_i [^jJl ^-oLjj-^1 , ,.jj . 1 

Cr^ 4_fl_L5j>ij (J_jj:tIu_uJ (^jJl j-aVl-^Lo^U 
^ j ^ t (jT^^ CjL^j.j>J1 jLJlv V Vl ^Lbt-i V g> ,.tl c!lc::fc-iJI 

.fiLjilj-iJl i—SIJlaVI JL>.1 

gl-LJfc—LJVI ^J-SLJu «Lfl_LS^o t ll-N11 I fibu-tis 

i ^j-t-u-LJj <-_3 Jl.^^ lLLLU ^l_<i:>. ^-aUj-^l jllo^l IjLs LaLLiHj 

1_AJL>.1 5 Vl (3j^ SjLc, JL:t_u_a^ 


E_i lA^ lLU J ( I } l_j_C,^^-£ L^ jLjfc 1 JJt ^ J '^23 ‘ M ^^^^1 

i(_3_j^l LiJjj->»J jLo^l 1 jLs S ^Lua_>Jl j] (Jj-iJl i-LljL?e_i J_i V 4_jl ^-aUj-^l 
5£j.j>Jl iJjLA (JlLo ^1 jjJLt^ lA^j , (2) Lj^j- 3 Lbj_A lLUj 

j-j>.T [^j-SLi_JxC, ^Jl^ Qja J_i i^L<i:>. j£Lj_uJlI1 Jl:>. 1 bJjHj lA^ 

L^JLA 1 JLA i(J_j^l Liljj.j>»J (J-^ (J-^Li Lujj:t_a 5_]Li_>J 
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. i(3) 

Qja much narrower 4_jj?t4lLl aJJt Jla jLse-iiVl 

JJLc, 4 1 ^1 cfltirt-iJl jLrtuIoi 

4Cjlj_xfu_£: 5 Jl^ Lt-^ J' 45_LjJI£ Cr^l SJlC, Qja L^IbtJ 

lLs-jj-jj ,^_j_)L4_u_iV1 cj-c^LII a ^ U 4 (J_4i_»Jl IjlSLaj 

t 4- 4 - a j ^ /11 0jjt jJJa 4 ^LIl1L1 u1)L£j->J1 qja l^JLc, 4_jj:t^ljIL4_uVl 
4 LlLo ly^ i_La_ij-i (2>^i-a-i Lo a_j^ ^ 

^^SLj . Jajij-4flJ 1 j-jjl 1! fiL:t_uJ L^l^Li 5 j.j?e_ 4I1J1 5jLc,l a^V 

. ^ILrc-iJl ^ JU-:2J1 «L?e_uj ^_^,j:?t^ljJL4_u^l tjJj-Li-uJ \j a_Sjj-LaJl aJJt y\J ajLaiu [^1 
(j-a J-1 V fiUV-jJ-iiiS 1 4-1 -lC. a_ijJo^ fiL>.L>Jl 

C-cC^H-tjJ ^^L4_4 jjV1 C-t-C^OI C-«-<-u I Jujjj 

jLw^l V jjLA ^1 ^ aJ_4£^Li ^ t-s '"-tl aj>.jJ (jr^ 

(_J_jl^ 03^ o' (J-<;I<->Jll y^J 4(J_<-ii3Vl IjLtXl cJijUa^l aJJt (JlLo 

4_j_ljj-:?eJ 11 1 .^t ^ ■ ^" ,,. 11 cJijLLa^l ^JJt VI 

■ J j,,.11 a ^SjljLb Ij aj-^1 y^ 1 ^ ,,. 4 

4(j\^V-II j'-*^ c_iJlL 11 L^jL^_a ^ a1 4W\ (iLu 1 f«t-s" . ,.l 1 jJ 4Li!Llj 

.(jrJ_^V-Il jL^ a-j&Th-uj (_^^I l^^Li-0 V1 y^ LiSL^-i 

^_^JtJLU ^j-LaOlJl c-«-t-lj ?.l_b ^LreJJl ^1 ‘ * o' 

*.^Lc, I <^Vl i;l£^jL!l ^j-LaOlJl a_uLl 4lLuj_Ai 

. a.t-st 1 cj LftiJ 1 Lja-iI j34((al-sA>.t 1 >> ^ At ^ <>»a| 

y^j L4f4i.l 1 ^^IjJLi Lu^jjla OO*-^ ,,. < V Lai CjJL:t_i Lo 

. 1 t-st-N-^ a ^Lbj-t-SiJ ^ ’ '■^" jjyllJ 1 4 4_i^ 

j-iLa 4_ili£^ ^jLIsaJl c_iJlJ ^-aUja ^1 (jl i-JiJj-IaJl (j-^ 4 lj-jj>. Ij 

(9) 

L_3ja£.l , a_jjti!l ^LlJI Jlaa ^j-A ^ '^Hans Berliner 
4j_Aj-Jl <=^J-aJ Jl^iII^I Jj-i (J^ O^ 4uLa_>Jl 4_aJL>. Ji^ cL?e-oLjja ^1 a ,,. A\ 
y^^ ^ 4£jj>. 73 y^j yja 8 ^1 a_LJLLll «;L^ILi1 julj 5^L>. a_4_ulj^ caj-^Jil 

^ I ' Ls ^c_^Lj J_jj-3 CjJa>. ^^1^1 IjLA *C:r'^ 

(JjL4_4i-o c-(JlL 11 ^Luajl a»ojt:iElL4_4iXl ^aLlLI < ^q-ujjlI y£u^^ 
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Cy^ i La 1 Jl-^luj 1 fiLj_LA jJl 3_La_LiJ^l (j-* (J^LfoXl (Jj>. j-aTn-l 

ji Cj 1 jLulv 1 ((S (j-* ‘-L_ai l_£L^)) (JLa (JjL_u^ 

Jljlj 1—t ^ Cj Jj^u-t-u ^jj^nTu-uJI Cji^L-ujVl^ ^iTu-JI ^ISLiTu-a 

- \jjt ^ 


If jJikill-l 

^ t ^ (J_jL_<_u_a aLLa£.l al^jJl Cj I j Lujv I SjLulLI JaLa-iVl 

^ 12 cl^ ^ ^ d ^^ ^ ‘ fiLiiltje_a Cj La^-‘-uj 

(^LUI jmi o^j^J• 3 JS-ii (^LlJI JSLiJI(>c 

. Evans and Bundy 

^-Ti-irt-i-aljj (J-^ LLsf^t [Ajusj Vji J_>ij ^Lajj-LaJl ^L."j 

^^L>JL1 5jLC,LaJl Jl>»j (J-I LStj-ll ^a_i_u^^L ^a-<-uj (_J£^ 5 jLc,L^ 

iul)VL.alL>.l SJlC, jLiTlLI ^Ljj>.^1 cLL, 1 (J^-jLu fiUV 

.^^LlII (Jjjj:tjJl (jyic, Liaji ^<L/" 5 jlc,L5J1 
[^JlIIj i^a_j_ojJJ ^ L f^ltl t U, ^J11 (_J_jILa-i c-tJt-i jjjLlc, 

^^_i_ujJl <-_3 ^Ll>.V1j 4_i_xfiiJl cjL^^Lc, 5^l£^ j^ujCJ 1 4_i_uL_u1 

(j-a JljV lJ^ L>^J ‘ <jr^-3 OJ-^ Lu-uAjLi 4.jJ.a-»-ll i> J-^ ^j-aj , a 1" 4.11 

^1 tVlC LiJJj i L^-aJLitTn-u-i c-i-i-oLLU (2>^La-i 5^JL:t_a a^rt-dalj 

^j-a «Lcj_a^e_a ^j-a L^ ^__yl^ljJl (J-u-aTJI i^\ fiLjJt-uls 4jtlj «li_a^ 


V 


A? 


o 


o 


? i o^jSvj 'it* 5—14 d^L 


t ^ ^1 ^jjSLi ^jl * 1 jiSLaj ,,jJLjt^Vlj »1 <3 (nVl cjL^^LitJl 

-14 JSL<i, 4JL^ 


. g> ^ 5 jj 1 JLl • 
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SjjIJlJ -*-7^ 

. 4_l£a_pe-o ^ ^ tilJlLo '. ^ 

u_i j^JSLi-o ) j^JSLi-o ^^.jjLj (>jlc.L^1^ 

« 4J1^ 1J )) j ((fitLa^pe-o 

• ^*" ^ C:r^ {3.<LoJ-t^ 

. 4ii^l J 5 jj 1 JU cJiLo : J 

-^^^-Lo) (j-A-IJ-^.J><.U lJiJj-JlIj 3^i L-fl-LiSjJl ^Lu 

: LuXaju L 4-4 i i ^Luil/Vl JL^ ti-La-j^tt-d 

(^j-a 5 jj 1^ uLa_pe-o-^_^,i£:) : 1 

(t>>“ (^) -M 

(cJilLo 5 jj1^ , U 1^) 

LLa_jj:t_a-^^^jlc, *—) -i *0^1 

'. fiL:t_u_tJl 35^ (J^^-*^ Cr^ LaLlS-lLs Ijj ^_^yILllj 

(tlJlLo 5 jj 1 j j 

t ^^ 1 j 11 CjL5^LIL>.V1j ^LtTuTJ 1 <-_3jjtILll 5 jlA^ lILiTo Vj 

L^_tfu_^ L-LJ e-^J_<-U ^O-tijLiJI cIiLjJLjJlI 5_i.a_Uj 4_4-<-U ^ 1" 11 

3^*-*^ ^ ^ tJ 3 ^JLli- 0^1 ^Lii-^JtJ 4 -li-oLl.o t LiJajI , ,1^ ^i-oLl!1 


((jnJi |8^ iJim^-2 

fiLfl_<-£aJl_i Lj^^_(_u j—xIu-lJI ^Cr^' (J-* Jl:>.1 ^ 

S (^) 4^^^JlJ 1 fiLiifiaU 1 Lt-L^->. JL>.V ((_)^) 4^^^-jflJl 

i4JL>.j_a (^1 jlj llilj »5j_a (J_^ ■ ij^^ljJ VI ^1 iTm V *-7JjL^ 

i ^j-Jj^iTu-i-l 1 JJLC, (j-^ j-tTu-iJI JlXc, ij-^_tJl (j-* ^^lojus j^i )jy^J 

t^j^j^tTu-ua-U 4_<i^o^j i lSI^-*- 11 ^'" ^Qj:tiJ j-JlijJ 1 Cr^' A-^-tTu 

*—JjL^l ^jluuj . 3^ tiJJj CjjJL^ c-«-c^o 

^ t ^ i_laLij>Jl J-J-^ cJ^ (J^ Ijr^ ^iSLxfoXlj * ^ lJ5^ 


V fiGl lLUj ( I 6) jj-jl_^ JL^l J 3-i-C. , (2hi>-*-^^^ 5»oV-*-u 

Cr-^ jL^::^yi j, mi 1 tl (J-* 1 >m V IjLI tji 1 nj 
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iJjUujoJI ^jbjukll ujaI ^oIjj 


JljV /<d 11 JiLa L^UjJ L^^-3 'O^ mi IU (J-^ 

. ljL>. 

JL:t_i ^ J ' '■ * 1 5_iLi£^ LlA 1 /t-N ^,L£^jLll ^iSLtfu-aj 

^ j ^ ^ ~ t-t <1 tij LjLaj <-_jjL^1 c- 4£^ c-o^ljJl CjI j.La^Jl ^ ... A * < 




\ /^ i 


L>J1 U * \ tj! 


St-i iLiJJj (—SJL^I 

xIu-lJI ^tfu-L-l. 1 ' ^ tl)5^ ^L>»J1} 4^^Vl ^L^JJ 

<Lj_jL^_tJl ^L:tiJ jj>.I jJLSHjVI 4_iiiaJl 

i(^<s^jjm-j-^_tJl jj-* 4_fl_tiaJl ^jr^L-*-u l- t - i -a ^ ^<s_^LSILi 1 J_t^) 

cliL^jVl ^_j_<j^ 4_jl ^-oLjj-Jl Jl£^LILi ^1 ,^1_>J1 j-ujLJ 

*. <LjJ Ll! 1 1 1 

Qja fiLij-b (J£^ i(T) j^tfo-iJl ^lXc, (^) 1 JlXc, ^Xjjj 

(j-a L^' J-^-^ “ (^) L)^ ^^1 ^1 Cr^ j' 

eJi^lj_aJJ l£JJ «^11 t ^ ^j11 ^LJj LujJL>. Lul LL^ ■ c-«^e^ 

gi j <La^jJl ^-jIajlII LlLaL^o /d a 1"-b11 

c_<jlju31 4_jJ.<j-*J1 :cl)Vl_>Jlj Cj^LoLjlXI ^1 JLitTn-uLi (J_u_a-i 
^jJj-tTu-t-l 1 tjl cLd_Li:>. . 4_iU 1 JL>. t t t , 1 t-s""j 

JJLc, ^1 cLaIJlJ i((, ^aj:tiJ j^tTu-iJl J.S '"' * 

2_aLjj-j J ^ I in V Uol 1 M I .il (JjXd .. (T) JJLc. bJjJ tjl S-*^^ (f^) 
^Lj^l (J_»_=*o d , ,.tl ^j_a fiL>.jJ CjljJLi ^JSLcoXl aJJt L)' 

SLc-Ij-a iCj^LoLjtXl ^' ^1 Cj^“^ ‘ Lt^Ld-a i cflcJt-u 

j^tfu-Jl ^J J-C, 5JL:t_i ^Ld-t-uJI V fiUi J-Aj I 

Ld£^ 4-lSLtfbd-U (^JJ-L^aJl L-dJ^-JuJl 

(fiLj^j-xflJl 4_ibaJl (J^ ^ ^ ^ ^ “ L>^ 5JI_>J1 

jAj^ = ^ 

: 4^ L^_J 1 ^ 1_>J 1 

(^>^' 4.iUi!l (T I T ^ ^ 

i4 i3 42 4 I ^.a) = ^.45 Cj^LaLitll <^^ 3 - 414 :?=-* Ltiaji i-dljjfcj 
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^UikiAUI pISSJI 


(j-C. i5jjL3e-o VI V ul)V-*l-*-ll iJJLAj . (5 

: LuJ 1 1 I (—tijjjLj VTua-a i ^ 1_>J 1 ^ S 

^ J' L>^ ** ^ ^ ^ 

‘.^L^JJl 4_La^ 

t Lla^g^cuJ 1 

d t l ^ /t l d t/«s^ t 7^4 _i1JljJ 1 ^ ^ < -l 

(^VI oism^o^ij ^t T uJ (3^^^ C.3^ ^ J g- L a) -2 


N (C, ORIGIN) l,n (M, ORIGIN) > 1 

'. fil::t_u_tJl 

5J_iJL>. ^1_>J (I ^)-^1jLl!1 <=== 5_ilj_iJl £> t-N ^ * 

(I ^) + ^L^_tJl filial <=== ^L^JJl 4_La^ 

^Bundy j^ju^ 3^1 c3! 

3"^^ o' j-ALLdajX. ^Li_aXl 3^ c-i-utj Loj 

3^L_u-o 3"^ gLo 1 JLitTLi-u 1 ^a_uj-*3 (2>^L4-i Vj iCjljJG ^LcoXl i>J-4J ljL>. 
1 jJjL:tj tj! JeanLouivLauriere 3^ (lhi>^^ cj1jLi1£.V1 aJJt cjjI 
^UJI J^UJI) ALICE JiLa p j a *"t H 4 _jJLL^ J^' 

t jij a j Mij 3:^3-:^ General Problem Solver (GPS) (3-^1 mi all 

. 3 !-^' ijy^ 3-^^^ ^'^^Newell, Simon and Shaw 


The GPS ProgramleUf J)U S^\kji-3 

La-S^-(<-_3lJ l^VIj CjLjl— l-lII) 4_uL^_tJlj 4_jJjVl CjVI_>J1 JljJ_>*j c_ij:t_i 
iCjVL>Jl j-uju CjV-*!-*-* Ltiaji LaS^-3dLcu-l 1 3^ Cr^ 3^-^^ 

ifiLj-aj_a^ V^tTo uLiV-^LaX' aitlu ^1 (2>^La-i-^L»-l 1 ^-aGj-^' cr^"0^ 
^L_ljLi LiJJjj i(_3jL^lj 4 _la1jJ 1 ^L>J1 (jyu 3 j'^" L^jla 

( 3^L<.fj.a ^ pSLad 4JLu-ujJl 4-t^e.^-La 

. Ll^ L^V-2^ 1 

^^^I-^j—L! 4_jl 3 ^ 3'^ L>* *—iL-ajJ! ^.iSLtfii-a 3^ cii_t£^ 

((3j—o' O^^-^ 3-*'-*-* (J^ ditJtjl 

g>' j^" (j-^La-ij j-A (Jij-^' 'a-Aj 5JL>.j 
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i^jUmuqJI ^jbjukll ujaI ^oIjj 


i Jlj-LLl (J-* Sj-jLLaJl ^ 5j-jLLaJl ^1 JLitIu_ol_i 

i^J_iJ_>Jl lLISLi-uJI 4_Li£: j] jLLiXl (J-* 

^Vl (j'AJLJJ jJlj i (^ jLl JL>J1 lIISLi-oJI 5 I-S';*- a jl) J1 t-N 11 jJl )) 

5j-uj_Ll 4_aL^l CjL<j_i_uJ 1 (j-*J * 1 ,. <=> , U> 

fiLuL^JJlj fiLjJjVl ^1_>J1 {yu (Jij-iJl (JjJ-SILJ j-l 1:>.1 jJl (J^LjlXI i4_aL»Jl 

Sj-jLLaJl (JiLo idi-SjJl lLUj ^jj-LaJLl l_£1^^_L1 03^ ^ 

j-jJu jJjL:t_i i(J_aLjLLl IjLA GPS ^J-S-l (j-* ^ 

(—SIjLaVI ^--S•■»- Kj ,(J_aLjtXl Ij-^ Li_i_ul_Lo ^ l_£2^j_11 

'. L^jla (J^LuJl GPS ■ .■ < 
c:r^l l■LJW^ "I 
I JjJjtTa ^ j I yu -2 

i L-* (J-*Ljla <t-N" -3 
(j-* t 1 "ta Lc,jj JL>.I tj"^ o' ^.1 ^ GPS ^c_i_u_i .,."j 

^j-LaOlJl (JiLo cl)VL?e_4-i (3^-*^ (JjL_jxaj jUlIVI llUj Lx-1 i(JjLcuJLl 

2_alj-iJl (j-* (J-^* Ct^ tji (J-aL£jlJlj 

(jl IjuI ju^ (.J (jSLIj /'^^SAINT jI ^'^'Wc SYMA-JiLa 4 


(j-a 5 _Lj_u_Lj_u)) ^ ^ t LiTt^ 1 i 1GPS 

(J_jLi_u_Ll (J-^ 4 _j_L<j^ ibLJ-ilaJ (JaiiSl c1)Lj_u1jJJ1 

,((L^ tJj^^ Cr^i (jr^ 4_aJj^tIu_aXl 4_jJVlj 


The ALICE Program g®Ll^-4 
Jean-Louis-j—j^jJ (^ 3 ! tlr'^ a L, ,.lj ^ jLc,i ,,. ^ 

aj^l-s /11 3 gLuJaL^Jl (JjL_uJL 1 (J^:t_i 3 l-(j_u^l_i fiL»_aL>. yja ^ ^Lauriere 
. (3 JLjJ-SIl! 1 3L TI3 CjL c,1 Cj 1 ^I JL^f" 1 11" 4 jl 1 j 

t riU ^J_>*J3 

^^SLUj j-t-isLtJLll aJJt iLET ((^J)) gL<a-lSLi j-i-i-u-a iL_£iJjJtlLl 1 -1 

. L^ljjl aK MiU L^-La 

3 1 1^-L.^c-i ^jL:t_i 3 iFIND «ju>.3l)) a_<jiSLi jj-cu-o ic_3jL^l -2 


. JL:k 3 J 
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^UikiAUI pISSJI 


iWITH «^^)) gL<a-lSLi L^j.j_i_u-o ' 

.^1 MlU ^ 

. j\ (j3^ tjl iCjLjLuJl -4 

4_<_uaJj uls^lj »^LLAj 

LLAJ , 4_LjJt_a Cj 1 j-jjl11 1 1 1 ^ 1 J_u_i_u Li i J1 JLo - i 

C-i-^j-J L^-oJljtcJLljj-i V ^ 1 JL^eTli-uLi «GjL^-o (((J_u^1)) ^-aUj-j 

5j—j_t-a_SJl Jij_j_5Jl ^1 jJtIu_ul (JiLo fiLusLi^ j-^LjlX t ^ (Jj i jj-j-1-u.a dulj 

. t ^ ^ I 
. VLilo-l ^.LSlbLi 

.(JlLoVl (J->»J1 4jl jL^Jil (J->»J1 (J-t-o^nJl -_>. 

^ A-LLla LjjJ 1 L^ 1 (Jj L_u_a (Jj>. ((I» 

*. 

GERALD 
+ DONALD 
= ROBERT 

‘. Sj—xfojLJ 1 l-4^j GERALDONBT <-_31 jj-* (J^ cJ^*^ 

G D R <LjJjV 1 (_tiiltje-o t i9000 2,1, j-ijua 

d ^ ! y->, I t 1 ^ 

4_jJ_<i^ jLi-g-J1 (J-* ijr^ a,b,c,d,e ciuL£^ 

ji^_j^l (JSLiiij 4_JL!111 cIjL^^LjlII jlJ^((( j_aJl)) oj-^ i^-4->Jl 

^ d_lSLJu-11 

2D = T+ lOe (I) 
e + 2L = R + lOd (2) 
d + 2A = E + 10c (3) 

C + R N = B + 10b (4) 
b + E + 0 = 0+ 10a (5) 
a + G + D = R (6) 
(J_t-3^lLi ^_y2Jl cjL>.LllLi-oV1 
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(JjIoujoJI ^jixuJI uaI jj 


^ 1 ^ 1 1 ^ i j T 

(a=o & b=o& E=0)Lol 


(5) 


dl-s, ,.lj < i(a=l&b=l&E=9) ji 


d U, ,.l ^ iR=e(modulo 2) 


(2)- 


(3) 


d U, iE=D(modulo 2) 

^ d_<i^ LLd-UdlLd) E=0 

Mil lLUj j-j-id ' 0 ^ b, a t(j-d 

d + 2A = 10c (3') 
C+R+N=B (4') 
G+D=R (6') 

d jOj IjJaJ d_id^j|j (jl JjV d jjl (3,_j^) 

5j-d?E_do CjI J-dtlLdoG JL>.ifiLdjj-laJl dJL^ fiLji-dJcJl j-ddd_ujj ■ J — 

Mil 1 ^. 6~ 14 ^_j£Lt-u ^ IA 1 rtC ;11^ /Id jLd^ trt mi uii 1 d 

I cliVdldtil Vj "i I rn Lojii^ Jj-a-~i i n a ^-4sj (jJJ R=6j R=4 

dJlj-aXl ^J:>. ^,*'R=7 VI ;Jj-dd V 

GERALDONBT 

1974852630 


R-4- 



Gerald + Donald - Robert i6-14 JSG 


17 } 




l^UiiuaUI pISiJI 


( I 

(J_aL£LJl ^-oLjj-^1 


cl) VI jj_Lij ^ t ^ La La j-^Lj «l>.^ (JjL_aXl (Jj>. 4_i_u1j^ 

^ t>»j-a jj^j iSj-u^l 5_aiajVl 5_ajir"iMiUj inference engines ^LimmiVI 
cl)Lpe^ljJlj_uVl ^JLLJj ^1 (J_4l<->J.l 1 J_A ^ 1 J-11 1 

. (J-lSIu-oX 1 Jj 1i ^j-La_xlJ 1 ^_a 1 j-J 1 Sj^La (JlLa t LL^ ^ 


17 ^ 
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1 /t-s jLljjl 

d^LftJI ^-Al-ua-U Ljj>. 5j»u->Jl 

C-L-U J-ia , <LjJVjCu_uV1 *J1jLjIajl! 1 (J_u.4IlJ 
L^ JLjui^ ^-ALUI 4^1 jl5 ^JlC, 

CjVL:t_a t ^ ^ j < t-s" JlI^ i4_ji£j 4_aLc, (ji 

{yu d^jJLLl 4 ^jLjIlJ1 ^^LjlII i^*^5^JL?e_a 

JjljjJ i Jj *J1 jIJ_u_l^ 1 (Jjlji .4 ^j.<jjlJ1j 4^L»_i!l 

3^^; Edward Feigenbaum 

5 jLc Cj-jI£^ 4^1^).2IL<_uV1 

t , 1 l-N " " ^ " tl 3_jl_(_u_tl ^J-JfcJLi-uJ La 

yja 4_Cj_A.j5e_A 1 Jl-l^ j j ,,. A" Cj Lda^ 


4_j_L^^1 cjjI , L_aj_u3j ^ ^ 

aL_(_uj 1 ^j-A-LtJl ijJ^i_<_uJl Qja IjLA 

(j-* 4-^LajijLU aLjJL, yu *■ ^^jjj.Ca.a ^Lc,J 

p j * Q-a 4_LjJt_A CjVLt-A (J-* ifiLo-L 

^Lc,j ^_yjLui^l JoshuaLederberg 

<-_3 l_j_La_A 53 ^^ i *-^ L L^ j-u_a^ j^L>. 1 1 jjJ 1 

fiLLlSLll t a1 J t-s a ^yLPe-A 35^^ 4JltSLll 

t 1L11 S^LiLt^ 4-u^ <^JLaj 

^LL ol j gi L > ,.l ^ ^^La^iSLII 
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l^UiiuaUI pISiJI 


aJJt clilj jJl (J-fllLtjj iSjLjjLC, L^l.jjjj>. j-i_uS^ 4_t£: 

, $. 13 ^ ^ ^ JLA ^-tlt.^ V1 Cj 1 j (Jj-ssjUi 1 

«L>JL»JL c-tH^ (^ j-Il ^ ^DENDRAL ^ ^L_uJl (J-t-saAJl 

. 4-lLi-u-li 0jL^ 

t U> ^ <^Vl jjl »L^lc SjLiJLC CjI jJ-<-fjJj 

5j_jL_uJ1 3-oIjl11 ^aLlLI i^jLlL jLua-o i>l_>»jl j-u_uj (^j-11 (J_4 jlJ1 \jjt 
jlcL.l.u La ^Lc^^_<_u *cjLu^L^1 aLa-I^ dLA11 ^ llUj 

5-15LlAj 4iSLii-A ‘ JLiJL^ 4_<_u_u^l 4JSLiaI.l SjIjI 3_ajlI1 1 jla 

(J^l_xfu_A JUlj cL-j^c—iJl i-LsLt-u-i ^jj-LaJ,l (j£^Litil LiJJIij 

C-L-^t—i-i^ t L^_tSLJj iCj^LoljLXl (j-* JlXc, ^ 1 JLitTn-oL L^i:>. (2>^L4-J ((4 _j^^)) 

. <( 1)) SLi^JI ^^LiTu-a 

d AEr 1 I Cl»-?e-JI CjVLt_A A-la-LJI CjLj-liJjl lL ^2-lmJ jo^ JlLAd^ 

4_iLi^ thomas Kuhn ^j_uLaj 3 g» A j ^J-Il c^UlIl JLLa j_lL 
** (4) 

t ^ ^ ^the stmcture of Scientific Revolutiona^ j a 1 ♦ tl CjIjjUI 


,((5^^ cjIjJI^)) ^_a ((5_]jLu^1 )) <_lsLuj 4_jJ.a^ j>jLu^L ^jjL" 

(JdL_aXl 33 ^ aLjIc, ^Li :>.1 lJ 5 ^ ^jLl 1 £:V 1 ( 3 :>. 1 jJL 1 (jy^ 

. t 3~^^3 *L^iu-uljj c_<.rt_i ^La-^I 
^_Aj ,^jij_A—Lll j] 5_jjJa_tJl (j_u_(_ul ud^SLUj jl diVjL-uj tiJl_LA (j^SLi 

^_j_jJl-^jj_A-tJl 5_jjJa_tJl aJJt ^ S jjj-* 

fiL>.jj>. 4_la_>J ^^ydLj (l^-iL L^1 aL>iJ jcli^ . Luj-i_o ^L>. ^ . 1L"" 

^jij-A-til j] 5JjL_uJ 1 5_jjJa_tJl (J-A-lIs 1 jJ 1 LJ1 JJLC, LaJulj JbljJli 

JLiJL>J1 ^li^-A-til j-3, 5 J_iJL>. 5_jjJa_tJ (j_u_i_uVl i^_jJL>Jl 

^ l4_^Lt-uJ1 ^ Us /tl 3-^ ^L>J11 4 -Lli-U^>L 1 3 t A ^ 

Jj-J?E_A 5 J_1 J_>J1 5_J^jJii_(Jl C-i-i-a-Jj , (J^ (1>^ ci^' 

cL-^e-Jl Sjljjl^ ^jLll^I ^jjjL_u^ 1 i ^ ij i L^il^jI 


J1jL(-a1 


[^JLjJ-aj fiLA-iJ-SJ! ^ L. /tl jl ti jJuuSja ^jiaJL t^j-A-LtJl 

.5j_iJ_>Jl 5_jjJa_tJl 

uiiVLt-A 3^Alu-uVl diLjJ-A^ ciiLJltLtJt-Jl aL-aJjlII LajlI^lj 

CjIjjI aLljJ (J_a-»J 1 ijj-Ij (j-uL-A^rt-i lj^jL_u ^JLdJ jjjJl lA^ 4_LjJt_A 
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SjJiiilJI 6go£3UI 


jLlI^. 1 tiJJjJj i'^Lohse^ CjVL^ 2L£j^1 JjIUII general tools SuaLc 

- ^ ^ /^Vl ^l£^jJl)) ^j-« ^ ^^ 5j-uj>JI 4_aiiaJ^l cfl»-Jfc-JI 

j^jJl DENDRAL, (J^La ^_aLjj-j $,l_b gLa-Lt3 (j-^j-i (Jji 

A 1 ,2 «^4p.-. 11 tfLuLj-ajSLIl CjL aj-l»-l.I {J-aTuTuI 

cj La3-Lt-l 1 (J^Ijlj llLIj , lju>. ciiii-ALi cii_iL£^ 

1 JLj_L 1 ^j-Ti-i-jl 1_LA (J-*J i L^JL^eTh-uJ Cr^ 5 

4_jJVl (j-^ 5j_c,L^ (J-t-sS-S jGJLi-^_^j_l^L_uV1 




djN^f f ity 

^ u ^ l >o -I 

-Bjul^^ILa «Ltla^ ^ J ‘^ * C7~^ I a ^ Us tVl ^iJj cula^ ^ , 1 l^^T^ 

j-uAJl » jJlj>J 11 JL^l a 1 j IA jL>.l ^ CjI t ril-^ Sjlc, jLa£. incremental, 

. (JjL^I (J:>. 1 ^« "m Cr^ «Cl^jJ»-a ^j-xIuJ (Jlj. m i il l 

^_^,_jJl SjJLI l-4-ij i^-a-la-La fiLSjjJ:2_j 1JLA ^JLaJ 

LL 5 JjJlC, cl)ljt:>.lj-a ?,1 jj:^Li j-jjJtll ^La-i-uJI , LiJJ ju ^Lj^l 4_La c_iJLLa_i 

?-LLiC,lj (j-t-i-o La SJijjlJI lLL! j La-1 i^_aLjj-Jl fiLLa-tia-i 

LiJJj .3 jLjJlj>. CjLaj_Ljt_a ^Luaij i4_Lut-a JaLa-cJ ^jia-a 

jaU-i t ^L^Ll!! ^_aLjj-^l (_J_jILa-i jJ-t-a^ <ta>.L>Jl 

i (jy^l CjLajJjtXl (3_jijul! i'^tj-ILi fiLL>.j-a ^LCLi-oVl 

ii_La_u_uJ (JSLilu CjLajJjtXl aJJt ^ o' *—j-u->Jl <=* t-s. ,.l ^ 
JJ ^ 1' j^y^ 1 a 1 /A (^j^LaTJl ^JlSLtTot JLc,L_uJ^ , L^Iu_ulj ' --jl 

ifiLtJjtXl 4^^^-JtXl JLaelLi ij^^pa V1 aJJt I 3 -9 

i J—L-t-tJ 1 (J_i.aIu_aX 1 jjyJl LjjJaa I3lj ,fiL:t_aj-^l diLiU (^JLjJ.5IL!1 *-_)^1j_uV1 

0jJt aLt-u p ^^ *1 o' o' LclSLa-i 

. Cj LajijLl. 1 a Laic 3 JlC L-u-a 

5_a-la-).^U fiL>.jJlall 4_ji£L^l gLu-Jl i- I 5 (J-SLiIo ^-tlajll ^a-<-uj-Il jJlLaa^ 


l>Oj •_ 


^ LlaJj 1 j 1a (j^ ^ LAatlLcul 1 (2>^La-i <■ 3j»u->J 1 


V1 (jSLxHJ 1 1 ^ 1 4_1SL!^ i ^t-tla^l 1 (^jSLiHiJ 1 1JLA ^ JLatIu_uJ ^ i 
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^UikiAUI .^ISSJI 



fiLj.fl_LS_>Jl Sjjij-LfiaJl , ^1 jJtHj-uVl Lc,^_uIo 

i (JSL^l 1JLA (JiLo ^_JjU 3 1 (^1 »JL^l j-x 

i L^ 1Ljt-L»^o j 1^^^ 1 cjLajIjlI. 1 

fiL3j-jLJ,l -ilj-* 5 ', 1 j 1 ^"t11 fiL;e-oj-^l (Jij^ (J-*^^^ 

4_>-<-ul—La 4_jSLu_u^i£^ l 51>^ 03^ x4_aia_La 5jj_i-saj oJJt 

<lJL>.j-a ^_aLjj-Jl (J-4-a_i j i * L1L>.J . 5j-u_>Jl <La-la-)Vl (j-* 

O-xia-ILsl 1 jj-JL jJl-Lc, 11—i-tLaj^a 4JL:tt_a j-jTn-i 

ij-IL^l 4_jJLjt^ 4 jLLi^V j-x_aAil 2_aLjj-^l ^jjtil 5 jLc.L^ ^Lajl-5j^gj»4iaJl 
jjL.1^] ^-aUj-^l (3 _jjlLIij JLc 4_aJ l^eIu-oX 1 Sj^ljJl (JjISIlJj 

. t lLLL (^j-a 

A-iJUfi j.^luJi3-2 

^ J-jE-Tt-X-U-l I ^ 1 t-s i ^ 1 iT'. Us <M t 4-aL^1 CjLa-l-U-ll 

' ^LajLi LiUii ^Us-^t lj._u_a^ 

L^_ajLitIu_u 1 ^jyLLll ^jJtXl ^Ij-a j^pojJLJ ^JJt *— 

J i 4_5 j-jlX 1 (jj-^ ^ lS 3"' 13 * L£^ ^ (J"^1 j»u->J 1 ^ t Us' 11 

j-uj>JI L^jJb La£^ 5 jj_lsj3 cJiIUjej V Sjj-x-ss CjL a^U lI.I 

'.4^L111 ^jJtXl S^La ^-aUj-^l [^jIL:t_i J_^ x(^ j^xIL-lI 1 

Li Lua^a ^^SLi JL^ i fitijJLiLs <=XL>.j ij i «LjJ Lc, 1 5j ^ ^ ^1 ** 

4_i_3 LjlIlX 1 CjL>.LTi-llx-oV 1 ^ , ,.^s ^-aUj-^ (2>^La-iJ .« Ij-ijJLij^Li 

^ . 1 jl (jy3:>- x4-La-AVl <LiJLi <La_x_xjJl x> JLAj . 4j:t_u_L!l jJJ 
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SjJiiilJI 6go£3UI 


Jl^I_i_u_i fiU^ Q-uj 4-oJl2j [^ jJl 

JlJLJ ^JlC, j1-4ILSj Ct^ ^JL^tTn-u-l 1 

.5j^L»Jl 2_alj-Jl c_tici jJ-p 1-4^ l\-1j.sc-uj L^J*- 

t^JLinHuxll -3 

I tAs tVl ^L(j jlI^ ^^ cjljLtH^l 3 jlc juV 


Sjj-tTu-a jl fiL:t_jjuij ' . 1 t-s < j-Il j»u->Jl 5 JlC,L_uJL p ^ c_t:?e_i Vjl 

(j-ujLj-ll t .j.l-stl L^L>.LiJJjJ^LfiJl jJIilLIj 

^jJl ■ j\ ^iSLil j^L-o- <L:t_j_t-a_tJ ^Lbt-i (^jJl ^L»J1 

‘ 'J fiLt-£54_uj_A 1 ^ ^1 1 fiLuajj-a (Jjj_>»j (J-^ 

tjl <.^Vt (J-* JW-** er^ 03^ ^ 

jJL>JLl (^^iTu-lI 1 1 LijLS^ 1 j 1 ^Ilj_u-o 03^ 

^LaiHit-a Cj Lc,j_<i_:^ ^ LLl! 1 JLSJl! 1 jj-* j-^u->J 1 Ljj-^ 1 ' ■■ * ^ i J i <G 1 j 

*-_)jl_>»jj ^l-c-tJt-i (_Jj-j-uj>J 1 .^"wVl ^j_a 

cjI^jjJIj c-clSLILi ^\lse-u±A Ld cjLdjJjLll t »l^t.^I 

.jJl_>JLl IjLA 4 _ujJjlJ1 

u-1 Li-uTt^V ^^jlj_uJ 5j-u_>J 1 fiL<jiij^l ^j-aJL^eTn-u-a jj-* uLILLAj 

5_<j_lia_)Vl J.j>.i (J-* ^ ^ J ^ ^ igLil^a 

(J-i-iiAJl c-uL^Jl IjL^ I CjIjJLSJI * L^ Sj-uaJ I 

5j-u_>J 1 gl ^ t j2)SL4-i J *-c-<_*_u 1_>J 1 ,,. 1^JjtTJ 1 ^ '"‘^ (J-*^^ 

LaJ-S-^j jjjJjJlj i^a.1 Us • tl ^ $.ij,tit_U 5jUj«ill Cjlj-j_i^Jl i_La_i>iJ 

.jQ_^l_il:>. SjjLlII (J^ JL£:LaILi LoJlI^: S^Lc, 

:^j.jL^iJ ^ Al"-^t I ^I^Vl —4 
i 4_j_<_o Li_u! 3_LSLxfli_a ijy-^ 5j,j-i->Jl 4_<j_l£ajVl 3_3jJtXl (J_u_4_j 4JiSLxfu-o ^1 

i5j.J>.lj 4_^1 _LjU3 ^yiJLJi ^JL:t_4-l £> ^ 1 • " t 1 5 ^jJlL 1 La IjjL^ 

*-_) j 1 uLa.j>.jJ Ijj)) (JiLo 1 j 4 _^J_l11 

1 j_ja 1 11 ijJI—L a j i« J ^ ^ ^^ L>^J ^ ^ (J-* 

Lol ^ *-_) (J_l^j1j_uIL! 1 tjlsj i5_ajJjt_a i Cl<-iL£^ llij)) (JiLi fiLuljj:^'^! 

^^j_tJl 1 jLA ^j-<^i-ujj ,« 1j^£La u_) ^ ^ (J_ljjJLcuI<J 1 4_ajJL»-o ' 0-1L^ I lil 
j 1j-a jj-* LiJlUl Khowledge meta Loh 
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^UikiAUI .^ISSJI 


,«j j ^ j ^ 1 [j:jIL>*j)) JiLofactual Khowl edge4 .^LSj>J1 

Jl^ 1 1 4_La_<_u 1 1 J 1 ^^ Cy ^^ L>^ 1 ^La 


(jSLtIo Aj-t-1 fitLa-i-ul ^ dlJLiJl (j-^ ifiLo-LuVl 

^1^~a ^J_LlLa-i ^1—Jli_i p ^ j L-aiUrt^ .^^Lali-ll IjU^ 2-15 

. oJLiJl 5^jji_a (J-jILa-i ^LiTuJ La-Lu ^jjt_a 

L^LLaj^ (J_a-ilu3)) 5JLa->dLi ^jjtXl (J_jILa-i ^LlLa 


.3-15 J5LjI/ I (ij I IjUL^J ^ t;%* tl 



^L^l j howledge base 2 l3j.jJ.1 JlcIj^ ^yu 

fiL_j_i_u j_>J 1 j 4 _j_^j_l 11 .ilj-a y a ' 5 ^jjlL1 5jlc,L£ database 

(^Laj>Jl ^^^y-a-t-u3j .cIiLjLuJI JLc,!L^_L a jlitj jL£Jl j\ ^J 

La-Lu .CjLjLt-Jl JlcI((CjUL^)) JlcI a *^ 11 CjLAjj.jlIIIj 

fiLj>.i_La_Ljj-j c?"^ ^ ^-LlI 1 lLUj 5j.-u->J 1 p /11 (( Cj Lj Lj_J 1» 

fiL>JljtXl ^-aLjjj j-jTutJj i La Cli-3j ^_aljj-^l L^_^L»_i a K ,^.t 1 ^ 

. a , , 1 /^ K 
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SjjiiiiJI 6gafi3UI 





*-_)j LrtHJ 1 l-LUi-l^ * (3^ ' (J^ 5j»u->J 1 gl tV 1 ^ Lb ^1 

^.j^e-baIj (J_j i4_la_j_i_u_i (jjbLll (^jLj_L1 (J-* (J-* 

c^l 4 «l_jJLiJ 1 oljLiiijVl j_jj .^Lo^Vl ^j-u-^-xiJl 

J»L.O- ^jLlIJLi 3j»U->J 1 P 'tl ^jJLjJLJ (j-lb-Il cl) Lo^ijtX 1 

. JL^l ^ lSj-^ 

^LjL£^ i 5j^u->J 1 fiL<j_lajVl (JjL_aXl-(J£^ c-(-*-ul_uJ - i 

(_£i_t-ajb JjI , riU alxJt t Uy.^'',x Buchanaii and Duda 

5jju 

. Cj Laji-t-l 1 (J-* ^btac-baj 5Jl2ji_o - I 

. L-bj-LualiJI -2 

.i—ti^ljJkl -3 

.Cjljutilj 5j-^Vl Jia^ (_)-ia_iae_4bj j 1 it^Tl 1 JlLo 1 -4 

jl 4 _ljLij-.^.£LJ1) j-jIjjJI (J-Ibo jQ_la_tJl jj-t-a-SJl t—aLiTuTt^^l -5 

. (^LILo 4_uj)jbtSLlVl 
.CjLajVl 4j>JL»_a -6 


I8S 















^UikiAUI pISSJI 


di^LaLatll Qja 1 JJlC, ^ <>>"" L^l ^JjLi-all 0JJt 5^jJlxfuJ,l 4_ijuaJlj 

3jLcj 'gl t ^ ^i4_L^ 1 JQI. 1 J 

. i t^^4■^ du^j^ la5^ ^ 

fiL_uL£Lol SjJlS jJl^Ja «1 j,u->J 1 )> (J-* 

Vj , ^j.tru-<a-U V1 ^ ^ JLS-lI I ?. lj-jj:t_i 5_j LCli-oV 1 

^ .Ustl I ^^uj>JI 5 ^ 

j_£^_La_j «GjJL£ ^j-a J_j (c^iJlSLII ^j-* 1 ^ ^ ^ Jj) t^ >ttl ^j-^LxJ 

gLc^t-fxj ^J-Lg3 jTl-U t ^ ^ t ^"i ,,. t u ^ i^W ^J_j^)) CjLj^t^l^)IL<_uVl 

Ij^U filljjJa tjr^ oJJt))^ .^."tl cLSIuj 

-5_ijL»J1 c1jVL>J 1 (J^ ^LL^l ^ cLuj_aV 1 (j-*j.c-JiSLll jl >.^ L* 

^L^Vl j-^1 


c_t::t-i (jy^l 4ijj_uVl 4_j^^_tJ C:r^ 4 jV j-tl/Li-a 4iSLxfaXl (_J ^LSjj-Ls 

L^ 5jjj-tiaJLi 4-1 ^li-u^1 aJJt tl)5^ 

. 1 V & ■ ■■' 1^^-C, V1 

. 5j»u->Jl gl ^ Us tVl 4-aJ^tTn-u-U ^Li-u-a 4_j_tia^ LlA -_>. 

^-aUj-^l Q-A-ju^u-i V1 1 /t-s .^Vl ^qJjlI fiLtjfcljJl ^1_>J1 (J-^ 

I^Jja t) ! \ V 1^ i fiL4jJ_l_U fiLt^ic, (J-U-<-U i J-LLl-Uj 1 *-^ Lo^IjlL 1 ^_l_U 

ULILo ' " J ^ (3-jLSj>. j! fiLt^JuJl CjLojJLjlXI 

i4_u_uajL!l 5JL>. (JiLo *Jljlj-tIoJ_a jLu^Vl JL^-Li ^ < Us 11 




Ljj-^ 1 (J_4luIIiJ (j i {SJ_3J ' ^ ^ ^ (j-* (J-^ (1>^J * ^ LiJU-xfu-^JJ J' 

^J^^11 ^j-o (^^Zbt-i)) jl -<ft '1 M t SjLiJa 5^^^!)) (J^ CjIjLlc, 

^ 1 J-J^Tli-o 1 ^USL^-i V (j-* (J-* 

«l-o^LSJ 1 ^JL^J>.Vl ^jUs",,." ^1 iuiiLojJjtXl (J-* IjLA 

♦ 3j-uj>JI 1 ^ AUs si s Cj La3-L»-1 I (JiLa <—>L«-lh-uI 


JljJI J-Lo-cIiLoJ-L t-lI ^Lc, tj' *—*^^=-1 4it_x_alll «;l_Ll -J 

^_^j_IL>. LiJJjj i5j-.j_>Jl (JL:t_a 5»ojL:ieILx_aXl x"' 1 1 Us,^ 11 j 

JLjtiaj < >i" (J-* 


uiiljUs"wj i^JL^c-xiJJ 4 _u_oL_u^ 1 ui) 1 j-xIjJJL 1 (j-^ uiiLojijtXl ^Lc, 1 jLA ^Us«j^ 

^jI—LLI ^L^JLl 4_dJL3tIL<_aI.l «L»JjVl oLj^t^l^pLx-uVlj < d ^ Us > 11 j ^ A" 11 


18 ^ 


























iSjLc, 5jl_xfaIu_oVl t UjK CjLojJLjlXI ^LjlI i(JjL_uJLl 

^ t ^ fil—Lj-LaJl 5jl_xfaILj_uVl ^llLo ^2>^L<t-L3 iCjULuJl ^ 

: LjJ 1 1 

4_u-uL_uI CjULu - 

Ijr^ ^ ■ 

‘ it-slt 4_jJjVl *"<1 11 La - 

.<L5jL_u ^^\ - 

.^jUI ^ 

. i Cj 1 j Lujk 1 j i Cj Lt-ss^ g. |-J 4-L<.iia1 - 

^51jl11 - 

IjLo- iilji filit_<_u_tJl La 4i<^aaUI -Jt 

JJ Luajl (3^ ‘ LajLu t (j_u_i_uG /tl CjVI_>J1 

4_jGjG_>J1 3Lj_>J1 «L>.1j_i LoJ_t£: (JjL_aXl (J-5^ CjIjJI^ 

(^jjlj—GaJl (j-* ^ ' 1 _LAj i4_j_La_<j_L! 1 CjVI_>J 1 i—tillbtJ Lo SjLc, 

dGc-l-U-l I ^ ^ <Gt-l-U-(J 1 (J-* (JlGlLi^U ^-oUj-^1 4 -oLa CjIj-uju 

.^^u-:><Jl LiJ^i_i_u 1 lJ5^ 

^ <-_3Jl^ ^_^JJL>. 4_i_uljJ filitj_u_tJl jLiTi^l 

jJL:t_a 1 jj-* ^ jJtTn-uJ 5_]Li£^ 4_uL£Lal 

cjLuI ijJ-AJtll prototype ^j^_<i_lJ1 jIjlc,! J-*-ij » L* t —sjla ^jL:t_a 

^L>»J J_»_i-^_^LIL 11 t . 1 t-N"t 11 ijJjL-aXl (J-* Cr^ «L>.l_>»J 

^_j_(ju (( Ljjlj-lLs)) (J-it:>-J -« LiJj))^ « Ljjlj-lLs)) 4-a 1 jLitTn-u 1 (Jjt:>.-5_ij.j?ElLll 

(JiLo i jLutXl jl ^jL^eZu-aXl jlij-*^ 

fiQij_i_uV tjij i«Luj-aj 4_aj_uILo iLSjj-Laj <Cl1j_i_u 1 (jl 

aI^luj] (^^iTu-lI 1 fiL>.^ Lo tj' O ' ^ jt' Cy^3 * 

d_Lt-i-o^ 1 ^JLj^ ^ ^ ' '■ * li" ir*- 111 JLl^ 4 J Li-uJL Li L^ ^^.x-uLl^ ^ 

<-_3j-juaJlj ^-oLjj-^ (2>^Lx-iJ iCjLo^JjtXl jJjLuJ jJLuajVlj jl^_>Jl jj-* 

(j-a» <lLli-uV 1 ^1 (jj-t-ju « LiJij)) ^-oUj-^l (J-*^^ .(J^Li 

i 4_jJLj_LLaJ 1 <LiJJl (j3^ Lo i2 a fiLilij Asic.jl^\j l)' 
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^UikiAUI pISSJI 


t ^ ^ . L>.(J-*-^ fiLi^LJal A]u-uj\ j] 4_uL£Lo1 

j] 1jl:>. ^L>.1 tj' 

<LSJjClI 1 g> jJ 1 <Lu.SIl! 1 1 5 Lc, Ij-a ^ JUrelu-aX 1 jj-* ^ ^ * V \j 

^ t ^ uLaJLjLfiaJ l_i j-La_i_u jJ^ ^llLo i?j-La_<-£a_i ^ 1 JLitTn-o Li 

lj»L.o- ^ J^tTn-u-l 1 tji ^-*Ljj-^ 1 ' ' ^ < V iJ i^^LiXl fiL>.^Jj (j-ULA ^Llia 

d— l-Ll-iJI cl) 1 Jlj>.jJLi ^Lu ^1 (2>^L4_) (JjLj-oXI iJJLA (Jii-<j^ c_<_(_ul_>Jl 

, interface modules 

^ t ^ a_£j_Li_uJ cl) 1 j-_j_<_u_ij s-LLa-c,! ^ ^ ^ l)' 

fiLj^4 _jl3 1 j J )) ^ ^J ^ LJ3^ O' c_c:t-) LS i ^ ij-\J^Li-u.a 

Jjij-SL) i ■ L^Ljj ifiLLtAj ^1 (JjL:t_) Lo ^Jc:tIL<_u.<jJJ ij^-^ jJlJ_<_uJl 
5_ju:3Li^ fiLuj_Al (J-G^JlSJI ^ ^Ln 'H i_La:>. ^ Ijjla 

i fiL:t_c:t_t-3 fiLfljj-Laj (J-<i-*-) 4^1 ^ JcrtTccu-l 1 4_S!iJ 

^j .LiLljJ fiL>.l_>Jl clt^J llil i>JLS_tJ ■u-<a-U 

^_y_<j_4_uaJL 4 j1^LSIL)1 (J_c:?e_i_uI<J ^Jcrttru-o^U 4 -oJlSILL1 


cl)L>.ljJl£l (^Li cl) 1JLSH)V1 aJJt »(3^^ ijr^ L)^ L^Iu_ulj J 

Lo^£: JLo 4_aJc^tlLcaXl JlC,1j-^1 ■! JlSj jl ^1 JLitlu-ol 3 l>^ j^/U-aJtlLl 

(JjL-oXI (J^ 3:1^?-*-^^ ^LLiJ (J^ Ja-ilrt.) c-icrt-) 4 JIL 0 L) 

^ . 4j 1 (^)-A_i_aJ>*J 3 l>^ 4-Ls-C, ' Lx-« 3 ‘4^1 dJLv J 

(J_jL<_u_L 1 jLiTua-L) ^Lj^l c-icrt-) 5 jL)JL>. ^^Ldal JLt^ 4jJ 

^ L^i (J-* J-^Llil ^L:t_L) (^L_uJl 4 JI L^j^Lc, 4_4-)J-5J1 

4jjjJi3 5j.IciJ 1 /t-N ,^Vl *iL£^jL!l ^^Lc, jlSJ ,j-cj_>J1 ^LClaL) JaLalo-Vl -j 
c_<-*-uL:til (2>^L4-) L<i^ ?.Lc,^l 1J-*-lL) (j-1 jJl ij\ljLilli LlI 1 cl)lJ-J-t3 (J-* 

i^jlII jljLcuJI liLchJI c-JjlIII ,,, j-j_t-!aiJl JLoVl 4_) ^^ t 

i^L_»_3 (J_4JLJ fiUl (J/Cp ^_alj-J prototye ^Iij_<j_tJ j-JjlalL) ciUj 

fiLjLuaVl 4^1 jLjfcl LoLx -1 ^ Cr^ 

(J-*-^ 4_u 3L>J1 j^j—cSLij 3j^ ' iS^ LoJ_t^ ^_aLjj-^l dljluTu-l 1 

4lL:t_LJl 4_;_LilJl jJ^Lcoll jLul jo-^ll (j-* ‘Cj-SjJI (j-oij ijy^J ,4JVl 3^-^^ 

l_ij 1 t-N iS ^j_u-l 13 i j-cj_>J 1 ^ 1 . .. 4::t_aj-3 ^ ^ LiJj (JtHLxIIuJ 1 jo-Li-b 42 JjlI11 1 
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p " ' Lo Jlj>.jj V L.<i^ c_<-(-ul_>Jl ijyh Lt-Llua ^ 4_Lo 

' ' Ly^-3 Cr^ lj-L.o- C-<-t-ul->Jl pJLc, 

Lo S^Latb fiLojjJa ^ ^l-s / iS jj c-i-t-i-u-i j»u->J 1 jLoILiI p JLc, 

fiUV " Lj-aLIo Lo LJLcj (Jj 4 4_<_aAj ^JL^JLl cUt-uia JJ ^ ^11 1 jla 

^_^L_ujV1 j,u->J1 ^Ln" ' ■■ * pJ j-jSLoIl!1 cjLjJ-o^ *^1jLs"w Sjlc, 

. j I L^Lxiull^^l 

JL5_3 , - - gl 1" iS SjLc, (j-* ‘-i-Llj pUj (^>^^4-1 .^-olj-Jl p_i^_oJ -jJ 

fiL:t_oLjj-j tji (_3JL^ (^Ll! 1 iCjLojJjtXl pJLc, j-LaJ (_^ia^LLU 

(J_L.oIu_all ^-oUj-^l ^jyjajLPeD-i-aA ^_olj-Jl «Lc,j-i_u t 

C-i-Tl-lj llij , L 0 L 4-1 fiLoiHit-o j-^L»_o p^jJ iC-f-iljjK SjLc, jj-* 

oljLi fiLjlj! ^jLo_o jJLolL>.l LojI^ 4ILijLo^ ^-oUj-^l 

1J-I-U-J (J-* jJl ^_oLjj-^l (2>^L4-1 O-^J * (^J-tTu-J1 j»U->Jl 

^L^_<_u 4jV 4-01 jLitlu-u 1 5 ^t ^-oUj-^l IjJloIuj ^1 CjLojJL»-o olj-^ 

jL^J_i pj ipjJl j^^lj-ol MYCIN oLij-j ^L>. ijy^j - ptl 

VJ .jJLo^U Lt-iifc-o 1JLA 4j:tjLu Qja ■ /75^_^^_^_u 


Li L^e-t-fjJ 1 *-_J L^Hl 1 


r(7) 


V 


.L. Yu oL^ pl^ 4 JL 1 II CjLjjLoJlI 


j^jJl tl p^jij Loj-t^ llU j (J-* ciJLLA (3^ p-^ "V^^* 

L)^ lLUjJj 4^j_o^e_o 4_La_i_ul^ ol^i-^I 4^j_o^e_o 4_i C.«-ol^ 

^J_aJJ olj-J-iJl pJ-*J 4j:t_uj ^-oLjj-^ Ljj-aLIo L_£LjJL.JaJ 1 

. 4j 1 !i ^_o Ljj-^ 1 (jj-5 jJ-tTo^ j i JJ ^ ^ t 

*J1)VL>J1 juui:>. JJL5E-0 Qja 1 JLloju (^j-tTu-J1 j-uj>JLi ^_oLjj-^l ^jLo^ ^1 

I • \ :*-_)L_lj_u1 SjUlJ LiUjj Lo-^-lo (J^ ^L:t_tJl 4_Lj_aj ^\j.^cIll.u\j 

^jj-SLi ^1 (^1 i4_jJLc, 3 ^''' ^3 '"'" ^jLoll cl)VL:til 

4JL>. ^ilLo-S t L^-lo (J^ (J^ L>* 

Lo 3^ ^j-SLi i4_^j_(Jl CjLLajre-o 4_LoI(_>J,l Cjj1j_>J1 

.4_Lj^i^e_o Cj^L^e_<_u L^ ‘^Ll 3 C.«Jt^J 5l^L^e_o ^Jt 4JLo^ 

3 Lt-o 3 LLa_j J ^ 4j ^ ijr^J L3^ 

,^.~tl Jl^ 4ju_u1j ^ (^j-LuJl ^j-jjLitll 35^ Lq-Lu 4 JJLC 

(J-^ LLLsLL 1 j Li-u-o ^lTlj JL£ CjLxlaljJlsl 
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l^UiiuaUI pISiJI 


^ ^ O 3^ ^ l,v£La^ . ^c_L^_<-saJ 1 j l_i_aX 1 j (j-* 

. CjI 

j,u->J 1 ^ Uii-tJ 1 5*1 L5£^ ly^ ^ ^ ^^jL-t-is *-_) Lj_i_u 1 (j-<i-3 * ij 

t ^ 5 /' ^^^1 S^^l^Itll ^-olj-^1 ^ 1 (^^tiu-iJ 1 

i^-jLuj^ yA iSLi La^tt-l 1 ^ iy^LAL.il 1 4^LlI, 1 

t ^jLs* < I CjL ajijLl. 1 ^^ i d K ^ It Lt^t ^jLs* * V JL^ 
JL>J ^_al-Jj-^ 1 3^ 1 j-u->J 1 J ^J * fiLt-o 1_>J 1 L^JJ ^j ' ■■*^" < 

. 1-4^ jJ_adt_u_o 1 4^^ LI 1 1 c-t-<-<-fjj 1 yc. 


JU§ f 

LiJJj i^yJt clilli 5j»u->Jl 4_a-lia-iVl 1-4^ 03^ cl)Vl_>JLl ^1 

yj-LM-i j-_j_j.j>. 5jLc,L<_u_a ^ - 1 ^a_j_>iJ fiL>.jjJ (J.>J1 4 j>.L_u^ t ^i-uTu 

. 4£jlufail c1)Lj_uL>J1 yja ^JlC, cliLajJjtil ^LjlI fiL>.LLa 43j-^j 4ll^jJi_a (Jjlje^ 

4_a-i£a-il ^_alj-J al—t-i (j^ 4_LLLaj 4_lia_u_u_i CjVL>. * ijy^J 

. (j—xii_C. ^_i_uLjJ 1 (J-t-saAJl j-lajl) 4_5^gjjt_a I- 4 J CjVL>.j 4JlLai 5 j»l.o- 

4 IL5j^)Ji3 yc, j,u->Jl (J1 J_(_u-^Lo-^l p -a y^ o.^ri3 

1 , ,.-Kl i((«Ui_u-iaJ 1 ^J_On.))j t L 4 X jJfcTn-fjj I 4_j^t_ul^pj_uVlj t^J-aJiil 

. L^ L£jJlx ■a 03 ^ ^ (j^ 

^Jl_>JLl j^L-O- (j-* 4_3jJLil (J-5 j : (J^lL>.j^ Ij 7 ^ lLU j ^Cu La 5 jLc,j 

j-lajl) 4 j 1 JUrtTn-u 1 ^_aLjj-Jl CjLojJjlLI ^Lc, yja ^ iCjLajJjtil ^Lc, 

.(4-15 JSLJl 

* (_3 jL:t_i j i i4_5j-JLJLl jl^_a \ jJL>JLl La 5^Lc,j 

Lj^cjj jG 1 ^ A t^L-oXl 1 4_;J.a.C t ^* y * 

\j i 4^1s L>J 1 JlC, 1 jGJ 1 < jJ L>JL 1 j.-L.o». jjj_LajLJ La£^ . Cj LajJjtX 1 ^ Lc, 

-(^3_^JlIL 11 alj-^ ^ SjjLaJl LJ3^ ‘ ^1 c-tJt-i 

Jl^L_uj 145V-data acquisitionprograms-uiiUL^l ^1 < n"^! 5 jLc. a * -mj 

aJ-iJl (J-^ C:t-^ Cr^ 4_bj-jLJLl 5 j_C.L£ aLLai-Vl t U r,.^ 

cLLa-»Iu_u 1 j 4_iLiJl i>JL4J OdjLrfcTn-ul 5 JLC, GJLlAj i^-aGj-^1 jLGlvI 

♦ 5 ^^uj>JI d ^ Us tVi 
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SjJiiilJI 6go£3UI 



jv-^j 4- — 15 5^^ 


diSK-jua \j Ln^ ^ 1 JLitTn-oLi 5 ^jjlX 1 JLC, 1 ^ Ij-a ■ 

(8) « 

(J_Lj_i_u (jj4c. ROSIE (jr^ * (J-* fiL>.L>Jl 

L^-S^ 4<_j.JL_j_«_LaJ 1 4-»-UI 4-1-tiuJ 4JLu-saj ^ujlJI 

: LLAX 1 Cj Li-l^ 1 C.<->iJ LL^:>. ^^ (J^ j-A 




i-dLcA 0^ 


jU^ cM 

j-<iAj jji 


PROMH lio. 4 JL^j 

4Jj 



<>J 


(J-uljIIiIl! 1 ^Llaj 

^LLLl-UJ 


(^Uia-tJl-^^ ((^Uiaj IjLA))) 

J^jl 



c^l 
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^UikiAUI pISSJI 


dJLULj \ ^ ^_^ji:>.ljJl (_J_u_4l<Jl ^ 1 JLitTn-u 1 

^L^JLl ^^LJLJ>J 4—>-<-fjJj Li 4.1^1^ ' ^ ^.seuuis\j LiJJj L^ijb^e^ i4.jjlj-lL^1 

‘.CjLajUU »1 <ilr jj-* 03^ ^ 

iLiJL (^1 :l!I J£LAJI oi-L; EMYCIN ^LliJi SjlcLSJI (jLi dJUYJ 

. (9). 


PREMISE: (SAND (SAME CNTXT AGE ADULT) 

(SAME CNTXT LEAVES-YELLOWING) 

(SAME CNTXT STEM-COLOR-ABNORMAL) 

ACTION: (CONLUDE CNTXT DIAGNOSTIC TALLY ((FU SAR lOSE 
400 

(VERTICILLIOSE 400)))) 

ISJ *. LaLula 4_jJLl11 0^^-^ 5jlc,L^1 ajjt (j-*j 

^L_all cr^ j 'd ^' *-lJLlAj L?E_4olj cjLtlll ‘<j 

0^1 ' w *u^ 

FUSAROISE (0.4) VERTICILLIOSE (0.4) 

DATA-cllDl j J II >-^l I ri~iSl (_y.3 4_aL^I <~4 A tt (j_aj 

.-'V ,=; , -|< l Ujjjls ACQUISI TION PROGRAMS 

D' « l" < II LI Jj-* (J i JL^I^^.^1 fjy^ CjLUiSLuJlj 

SjLc,LS j_oLjj_JI u ' " O (jr^i 5j.c,LS iaLual lJUjJ 

Lai jlj-^ jLAjl tiJJS L-^l Mi"iSl 5j.4^ J-La a^jLiaa 

L~ '"jj ■ 3 jl^L^ 1« jtl,' I ji 11 n j:a L^jLx.j 

•.Jla aSLLilll e^LinSI >LLa EMYCIN 

.(jjj 0^1 ‘-r‘ J 1 ojKl SI I -SjLc.L^ 
•o^ (j^l ^ J M J 1 Cjjl^l SI 2 -Sjlc.L^ 

^ a ^L_uj ' I .>14 |-3 jl^L^ ,Ui ,^.2-3 jl^L^ t-,U. ,L< LaiSL^ 

. lLLI mmII 1 1 at 5 1C ,^. t 1 A t ^ .^"It , ,. t,l ^tl ^ al 41 


Metaknowledge ilj^ b 

♦all DD I IIa aljj l-aa ^ '^a\ 
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SjJiiilJI 6go£3UI 


. 1 JL>. 1 j L 4 J1J O"^ 1 l5L/^ ^3 ' ^3 ^ ^ ^ Ly^~i~^ 

Ijyl^ l-*-J 1 (J-* ^ jLitlu-o 1 1 ^jJtX 1 ^ 1 jj Lo (_J_j!L4-i ^JI 

4_ajJtIu_aXl (J-jIujILII (3j^ ^ ' (JL>JL1 

^1 ^-JalLi 1 j^£Laj \ ^ , „^ \ Lo -"■ 5_3 jj»_o oljj Lo 

.(^jLp^l cjL^"i mi U ^Jl^ y\j 11 II \ ^j) ^<7 0 j_A ^jjlII Lo 
5^jjt-o-U ((4£^1 j1 )) 5_iLL4-i Lo ^-oUj-j Lo ciiL^^lu-u-o 

. <1:^1 J ^ilLo-ll 


i>J_A CjJU>.1 Vjl iCj' 


: 4^ Ll! 1 JlC. 1 1 j-Lillis 

—(Tt-t-ul 3 jlc, ^^^^^L-jt-Ti-i-ul Lo JlI^ I 

♦ Cj LLlh-u VI 

.uliLuJl ^oJl^ LLuTo ^_oljj-^l V 2-^ 

. Ij-ljlAjVl '"■" JLC,1 ^ (JjL>. ioLufo (J_u:iAll 

^-oLjj^l. ^"t1 Lo j^U 4jV i I (J-* 4-Ll 13 ^-oljj ^ 

^ Jlj^sJLljjj 2-^ Lh* 4_5j-jlJL1 Lo! ^ ^Ll-lTli-uVI jl 5 JlC,LSJ1 ^c^Lu 

V fiLuL^Vl ^^jjtil f'^l S^Lc, (jjJ_t2iAj ^_olj-^l jjj_o-o-t-a_o i^_olj-Jl 

V (J_j 4_ljjl3 4 _ojL£ ^_oLj-j [^1 L^l^j?e_i oLuHjVI fiLojL^ ^1 Lo£^ i 4-l.lLi-ijJ 1 

(JLo 5jLc,L^ ^ <Lt 1 .^."11 Lt-oLj-j (j-<i_42£Li ^i (2>^L4 -i 1 t j j''S 

^HiL-ssl ^JLoTl^I (^LL^ i L)l^ LiL) 5 jlcL^ ^IL<_u_o ^ ^ 

(J_*_ij Lo-^ ifiL:t_jJj_tJ 1 V L^l L-LLLrtJ tiUj 4_tSL!j *« I^jIAj^L 

. jLc. 1 1 <L" 4_] ^q2u Ll^j 3 L-u-u L^-i£Llj t g>j '"‘"^ 1 11 

. ' ^ ' 4_j_ua_Lt_iIIiI<J 1 JlC, 1J-^1 (J^ ^ .1 ^ ^lu-u-o 


5_j^Lj jJL>JL 1 t ^ J L • ' ^_pJl ^jjlXI jLulLI (J-*J 

heuristic 4 j 4bj.jLoj Factual knowledge, 3-^L1 j>J1 2l3j.jlo ♦ «n o 

jj-a-(_^LlJl JLlil ^ , metaknowledge ^.Sj-jlII oljj Loj Knowledge, 

. a A ri. ^ 11 ^^^.jlI. 1 Cj LjUj-u-o . -^JjjJLJ 1 Lo^jJ3^0** 


.Caboniferous precedes pemian 

^j-o^ igraptooliths ^ 1 ^ a A U ;^ cjJljkj IjJ ,4 _ujjj:^1 2l3j^1 

.Ordovician j! Silurian 0^ J.oIl>J.1 
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^UikiAUI pISSJI 



1 ^ J ^ ' '■ 1 lLU J ^ ^ Lu^ I ^J t 1 ^ 11 

j^-jLj cL5_La_La graptolithis^_^j.j>.^j_j_>Jl liij jJjuu (2>^L4-i 

Li (jlATij (A'■y jJHaIu 4^jJL-u 3jLc,L^ ijr^ i 4ILIL^1 Lai . t ^ 1"4- a 
j-^ljltU (J-* (—oilLrtJ ^1 . 5 ^jjlL1 j 1j_a ^1 jJtIu_ul 

. a A L. 11 Cj LajijLl. 1 j J \-L£^ i^yuull 1 
iSjLiJLC a A 1" ^ A CjL jjlu-u-a 5 ^^_^.jlI.1 ^J_u_ 4-» (^«>»11 
. JLC,1 J-SJl f—SVI (^^IL=*o lA^ 1 JL>. 5j-jj£L! 1 ^_alj-^l $,LL) JLt^ 


djN^f 

Tools and formalism for expert systems. 

JLcl<LcL-t_L«aJ 1 ^ a 1 t 4." > ,.l oUL! OJlC. <^L(J^ 

i^Li_u_3l 5 _j^Lj cIiLjlUI aJJt p ' ^Cr^ 15j^u->J 1 fiLo-Laj^Li 

: 4-a Jl^eTh-u-I. 1 a j A l-s /11 j^ 1j.AiJ L^j 

I ^ «L> a A / A I ^Lo-L^VL} 4-ajJ^Ucui.! CjLjlI I - I 5 (Jj 

: a j A Ls > 11 1 

JjVl 1 ^..it \ —I 


Language 

Author(s) 

Place 

PLANNER 

Hewitt (11) 

MIT 

PROLOG 

Rousse (12) 

Marseille 


Colmerauer (13) 

Marseille 


Warren (14) 

Edinburgh 

SNARK 

Lauriere(15) 

ParisVI 

FOL 

Weyhrauch(16) 

Stanford 

TANGO 

Cordier (13) 

Orsay 


Production Rules Ajj>.Ljj^l -2 

EMYCIN 

Van Melle(9) 

Stanford 

OPS 

Forgy (17) 

Carnegie-Mel 

EXPERT 

Weiss(18) 

Rutgers 
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6j^uiUI ft>nh'iUI ijojUa? 


KAS 

RAINBOW 

ARGOS-II 


Reboh(19) 

Hollander(20) 

Farreny(21) 


SRI-Int. 

IBM Palo Alto 
Toulouse 


:uuUL,SL!l cjISLoSJI -3 


Language 

Author(s) 

Place 

KRL 

Bobrow, Winograd(22) 

Xerox PARC 

OWL 

Szolovits(23) 

MIT 

UNITS 

Stefik(24) 

Stanford 

FRL 

Roberts(25) 

MIT 

AIMDS 

Sridharan(26) 

Rutgers 

KLONE 

Brachman(27) 

BRN 

ORBIT 

Steels(28) 

Schlumberger 

HPRL 

Rosenburg(29) 

Hewlett-Packard 

LOOPS 

Bobrow, Stefik(32) Xerox 

PARC 

KEE 

Kehler(33) 

IntelliCorp 


UUf djN^I 

<L<j_l£a_i^l 1 ^^. ljL>. fiLpe_La_i_u ^-olj-^1 

CjL^^IjlU ^LS-ujjlII <Lu_l!1 (J_u_4-i ^1 JjljI (JlujU-i 
LoJlI^ 1 Jl:>. VIjl 5 MYCIN (JiLo ^ 1"11 j-IiaJl 

(j-C, Cj Lo^L t-a j-u_u.ilj J1 i(j\Jua < La 1 j-C, i lLsLujLi ^J 1 j-i-uJ 1 jj-LCu 

<_j_La-C, j] jJ 1 ^JJ-4-1 lS^ J ^^ 

,5_jj_ajJl SjjjJl c-LLaJl 3_3jj»_a j^l 

3^*^tl tl (J-t-iSL>* (_)-ia-a_tJl 1JLA 

1 ji 1 JLi Jlu-u ^ ^ ^ ^ Ln < ^ ^ l 3^ ^^Lcfjj Cl<-uv 4_} jLjlJI 

3^-^ j_J j- * LlAj ^ 1"11 


I9S 









l^UiiuaUI pISiJI 


^ ^ A1 Pt 11 (J^ . ^_aljj-^l (^^tili-iJ 1 ^^u->Jl 

I ^1j-uI j^ 1 ‘ ^ ' (_jj i(J^ ^Lt-g^tTLi-o 1 Cj L>.J J-J ■ ' ■■ * ^^ * 

. <l1a 1 3j^LI^1 <^Li-<-uV 

fiL>.l^_l l_aJLt^ j^_AJtILl ^Jj-j_uJl j^_AjC<Jl 

^.1 jVl jj_AjGj 1-4^ i 1 JjJL:t_4 (j3^ L* S^Lc, (^jJl i4£^ljjJ ^JL:t_4 ^iSLifu-a 

((Common sense ^<uL_uJl (j_aj>Jl)) ^1 jJi-". .il ^Uj-Jl 5jJ^ ^JjlI 
^ 4 ^ I p ^ ^ ^ ^ ^' 3j lA^ ^iTu-l! 1 llLL^-i ^ LcJ 1 cjLjLuJ 1 

ijj_AjGj tji t Ij 11 lLUj ^_4 (J-fiLjuJl (j-* ‘-iJ-Iii p ^ 4 .(JjL-u-^U 

.1_>J 1 lLUj 

fiLuk-j-ilaJ 1 fiUtl! 1 ^.iSLtTu-a ^J1 jj V , SjjJialLo (J jjJ ^ 4_j_LuJ 1 ^ 1 

(j-^ (ji ^JL;e-rt-i-u-<a-Ll jJLua.* (JSLdj L4-«3 iC_<_<_ul_>Jl 5j-u_a^ 

j-jj_Laj ^JlSHU <L:t_uj c-tJjdJl ^ < 3",,. 11 \jJt (J-d->»Jll 

. Cj U LuJ 1 JLc, 1jdJ 4.jJtj-LLaJ 1 4 JlLI Lj 4.j-LuJ 1 ^_41 1 

Cj 1—IjJLi-uV1 (jl (J-^ (J-* (J-:^^ JL3J . <l-L::t-uljIu-uVl (JjJlAJ 

1JLA 4«L?e_4j-^ L^jlj (^yJt 5jL£,1^ j-u-o^ 4-4 jVl Ml 11 

(dsLpt-ul^jJL-uVl ^>JLA L>^J (dslli 

L^JjJju Ijr^ fiLo-Lu'^l JLc,lJ-3J1 4_La_4_ul(J^i-4-i ^jl (J-iiaAj (jy^Jl 
mata-rules j^_c.lj_3_Jl ^\jj L-o ^1 j V " <.il .a tj ^ .,. ^ ^ <1 

.al_>ijVl IjLA \ ^• r." ^1 L ,'>■ (30)TIRESIAS ^-aLjj-j 

^ t ^ 4_jjLc, 5jjl3_4 ^L_4_u_)^LJ , ju>.lj (J-* (JVjCu_uVl 

IjL^ t 3 aj a A 1 "t a uijLpc^1jIu-u1 ^ 1 jLid-i-u 1 j iJiaLt-uJI ‘ ^11 

a_o>.LuVl jLc.l^di1 5J-d-t-ll 3j.-u_>J1 4_4-I^V1 ' '■" ^ -1 11 

.LiUii jJLi-id d-jusLiJl cjVL>J1 S^LUjlXI L^Ulj^l j 
^ \ r j4_^_3j-ju 4^^^ CjIjIj^ jLitjl (Jj-^jj-tTu-L! 1 ^Ij-j-^I 

‘(3^^ (_£l^J_4J [^jJl L-O^jJLI 

LAj LiTuk 1 j CjLlIoIjJIsVI 4.jJ.4-»-1 4jj?eJJ 1 ^1_>J1 a JLA 

.5jLl»_ll 

l''\\ .I-n"!! 5j,l.o- a Un tV SjLuLc, 4JiLol (J/cJlUJl 1 At! *J 

. 4_t^ t 11 j 4-u.LaJ 1 
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. (J.»JJ <L>._j^^JsaJ. I 4JSL»iuJL I ^SS"'' " ^ 
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5 4 Un tVl g,l_L|J VL;e_A t - t-s tl 

1_L^L^ ^ 1 * C-C-LU-uJl IjL^^ i I 

\ ■ ■■'»It ^jVl t"'l .U"!! ciuL^ Jl^j . fiU 

(__,fA_<-a^O ‘ ^ ^ ^ ^ ^ cZj^'^_?e_<-u ^ . La tl 

LlILcj , ^ cllLaj-Lt-a Sjl^^l 

JLC,1j_ 5J 5jLa 4— 1 CjVL>J1 ^c_^Lj ^ t-N • < Lo 
i L^-Lo 4_j_lL 3 4_uLui:>.j ^Ij-irtTn-ul (2>^L4-i CjLjLuJI 

^LUj-(_u jj-* «;LiuIu JL;Il>.1 JILo 

♦ CjI j-Lt-u 5 JjlI.1 

5 J-C,! I II U 4 1 ^ Ml a Cj-z^j-C. 

^ 1 J-Jtt-Ti-i-oLi Lai i(j’A_ajjJi3 JL>.Lj ^ *L11 ,"■"!! 

^l^^_aIL<_uV (J^ CjLLjjJI jLcl^^ 

^ j « L“r t OLLsa-LtjIIuJ 1 j ^__p»l^^Vl i^U ^Ijj 4_aLA 
1 j-j>.J_a Cj J.j>. La-^ J1 i 4 _j_l 13 J 4_j_aj j 1 jj>. (3j^ 
5 4 L tVl C ^ 1 / t-s ,^Vl aL^j-Jl 4 _j_l^ ^1 JL^eTli-uL 

1^^-^j_a 1 A ^ ^ 11 1 j_A ^ L* i 1 

4.j>.jl La£^ i4jLjILLl (J-* 

4_ILjJ_>J 1 4_j.j%_^_m 4—i-a-i^l Tc-Jaa-i La^ 1 j ^ 
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» I gi ^ t>s tVl Bjl^HaJLI 

uiiLaj-LftJk 1 ^^LlLsVI Lufiij {^jJI q^LjuU Bjujlc. t^Lu-ul <jJLl^ 

i JL£ t ^ ^ 1 (J-* tl)' ^ ^ 'J ' (2h* * ^ ^ ^ ^^-Li-uJ 1 

(j-a LiJJIi ^ clil^LtiaJLl lJijusjj ' HiUJl ^1 l-s"wVl 


j\ ^4-o>.Ll! 1 4-1:^Li t 

(■ ..M .t (j-a ^_j-iIju V c_(_<-ul_>Jl ^1 cliLxfuJ Lo 

c_<-*-uL>Jl ^.1 Ji lLUjiIj i^y^LJua ■"■" < t" ^JjlI (J_xfliAJl ji ij_^LAjVl 

^ <^4- ,".tl t .j .l-stl ^LClaV 03^ LoJ-i^ fiLutlaJl CjLjLuJI j-u_a^ 

(3 J-^ ijLr^Vl 1 j_A ul)VjL>J,l O-aJLir" Mil • J-^5 JJ-i 

tC j LLLH-fjJI «l^LlI.l 5 JLo>jJl 3^>-^aJl CLul^ «LuLLtfa^J 

.^^u-4-i-u-l^ ^ ^' La ^Lc.^^..(_u 

Mathematical methods 

VLaTo*.! ^ ■ hstl ,^r.tl jujl^cIiI ‘ 3>^ c^jLi^rn-ul jl2J 

CjLjLj^JI t ^ t ^-aLjjJ emUrtTn-ol 1 ^ 11 ^j_a file, j_a::?e_a a Lb 

4_bj^)-LaJl i>J_A J-aTlajj i4_LjJi_A j] CjLa^Lc, *-_)Lj^ c-<-t-aJt-j 

^j-« 4-CJ-A-J^A LbblL^ CIsLjLj^I 4_CJ_A^e_A aLaIuI 

‘ ^ ‘ 1 JjLj:t-AJ L^JIJJLA dlLubJl l^-t-A 3^ 05^ (c7-d^J^^ 

^ jJ ^ ^ cit-o> X = (xl,.xn) vector «LjbJl 

'. jj^LlII (J^LxHJl 


P(D/x) : 


n 

a. X. 

2- j j 

j=i 


^ jJ 1 C-*-<_a^OJ . 1 


■tTuTiiJ D ' A h LLa P 

) ^2)-^ ^CArLCf.iJ cLi-t^ 


^^^JjLAJ (J^ AjloI ^^^-aTuj iiij La JLiJLstlJ JLiJL>. ^__)iaJj-A 3^ 

(JILaIuj , V ^1 4_i^l^ fiL>.jJ_i ^L>. 3:iLLa_i ."."tl 1 jj La j^T 

aj4_A^ ^Ij^rtTn-oV jjj_Lbj-ll (j-* jL:t-il 4_5jj-L2J1 aJJt 4_ijjlju3 

- ^ ^ 4_La (^jdl JlJJlJ&-(J ^^^L<_u^ 1 d ^ * A 

Cj 1 j-jjE-tb ^ 1 jbtlb_u 1 JLaUju 4_La_u_u_i i 4_j^jj 1fiLAJjJa tiJ LlA j 
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pLpXll foLc^ ujJJI 1^ 6ja^l buohjiUI 


4_jJLc SliLkVI 4 5jl 2£. JiUH cfiuCK decision trees, jlj-Ul 

^ *" 4_^j_LaJl 5jL?ejlJl Lr^l SJlA^ 

^lLs Lt-fj-U-Cj LaI ^ JLA 4 1 

SjJl^ ^Jlc, ^JL<lIL>.l 4 5j-ji£aj>Jl Li-oX 1 (J-* (j-* 

^JLC, (J^jJU lA^) 5.::tJj-a ^L>.J ' ■ ^< dr'-*-* tj^J-*-“ 5_)L>.Vl 

S^JJtXl ^1 I JlI^ SjLJE-lIlJl jJjJjU 4(^-oljj-Jl 

fiLj-l-LjJl 5_S.j^j-l£iJ 1 ^_4_4_4 i3j .(J-Ja-Sl 4 -lSLj-(-l1£^I *J1jL ajJjt-a j-bl^Iu LaJ-i^ 
5_jjLS^ dh* *dr'-*-* jJLdL>.l <^iLi-arfc-i ^ ^Bayesim 

^ A 1 11 ^^^_i_<_4j_J 1 jl^^£wJLl ■ Ut-iwM 4 

jJL^Io-l (JiL^-i P (s/mi) cii_iL£^ 1 jLb 4(_p3jJLl 1J.^ 4_jJia_4J ^.iLual 5JL>. (J£^ 
^JL^To*.VI P (Mi) J 4Mi ^__pstj-d dh* ^ 4_ta^V-* 

t".tA.-wjt Ijl 4dr'-J-t-*-! 1 (_)-!3L:t_4loVl Wl (_p3j-4-i ^Lt-aV-J 

:^^LlIl£^ d)5^ ^IbLLisl d)^ 41-* S 

P(mi) p(s/mi) 

P(mi/s) =- 

n 

2 P(mi) p(s/mi) 
i=l 

:«LjJL1I1 4-_sLj_ 4_4/^U c-«.LaJl j^jus^ «Lu_4i_uJl «LSjj-LaJJj 
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^UikiAUI pISSJI 


4_o^LlI 1 ^Jssjij-iiii.! CjVLqU^VI JJlC - I 

(Jj 1 JLlI 1 ^ 1 JLitlu-o V fiL>. 1_>J 1 ^ 1 l_4^ i ^ JlJ f—SjJLJ Lo Ij J Ljj 1 Jj>. 11 

.^jLtlll (J-* 5_ua^LtJl Cj LjLl.lU 4-uJaljJl^Vl 
mutually exclusive Lu^ju t ^ <>>•; cr^ ^jl^sjUu -2 

JL>.1jUj Lo Ij jLj CjLusIjJI^I i> JLAj tjLiTt^ Vl Cj JL>^ i CjVLCo-VI 

. ^ 

a Aj A <A -a t La 1 jl jl^j-aJl c-tJu-saJl Lh* "3 

^_aL_L 11 (J-£^ ijr-^ J-aJJl 1JLA 3 'JL3 tlj ^yu JaLujVl 

.4_uLui:>.^l Cr^ SjU^lt-Ll 

1—LL^aa L>^J ‘1 jjy^ ^i-a-L.J 1 ^ <1^11 1 1-16 

.^^IjJl aL-ilsVl L^ (J-4-*a cLajj-IaJl (Ja-aa V 4jl J^ja L)' 


4^Um^I QLiriiLijJf ^UiiMi^l i^jUf 

a Un <Vl SjL^iaJtXl 3j-^^ c:j 31 ^LxtfS^la-clilaLuJl JLc ,!^ 3:jJa>»a L>^^-4a 
^ JT ' " * ^^ ^ 1.1 A A, 14»-", ,.j^ ■ ^ J ^^ 

1 (J-* L>* L^*-^ Cr^ 4-L(JajJ. 1 cl)Vl_>Jl JJ^ 

(j-ajJJl Luaj-C, t^ljJl 4_jSLj_Lji£^V1 Cj^Lalatll 

5_»aiL;ea j-jj-S ^ ^ARAMIS ^j-LMja LiUIi .aL-iiaVl La^aijJtILi_ua 

(JA. JL^ O JJL 1 Lh^ 1JJLC ^ * i Liisaj-a ^ .j.Lstl a La-lSL^ t Jjj^Lu-u 


t J i fiQaLaaa ^L>. 


jlaL^l 5 jLc.L2 L^ 


Laas i 1 ^ 1 ^a- 4 ^ (Ja?E_i_uj '' i3~ ! ~’~^ 

. fiLiiaaj-L 1 ^^IjlJ la 

Jl^I(J aLaaJl ^1 J-jeTn-ula 4_i_ifo W Jtlu_ul ^ ^ ' 1J 1 JJt LtJ 

Cj 1 j-iIoJ_aJJ ^^_jat_4aaJl jLjIo-Vl ^_^_LL1 1 j_A ^L>a JLaa-»aj iCjlaLuJl 

Cjj-jjj 5JjL?e_a JiLa iCjVjlat-a 5 JlC iOUL^l JlcI il 

3 al^o 1 JLaaJi-a jLl 1 >. Vl 1 JLA JLufu^pil JlC, 1 ^ t Robert Blum ^^ia 
filat-ua 4_aaJ 1 L)ILit-a lLU! i La i Cj laLuJ 1 JLc, 1j^^aI 1 

i>J_A (J-*-^ ^_aa_ua i 5ja-ia>JI cLa-laaVl La! .illlalA^ j\ a .^al\ clilaLuJ 
3^^ LaJatTn-u-a L^Ja&a ^' I < >. a I /" |^| Jjl.i_li-o 3j.j_>JI I j t .L-nH ^l 
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pLpXll foLc^ ujJJI 1^ 6ja^l 6>ja£jiUI 


1 ^ ' Jl^ iLiJJ!i ‘^ ^^ (J^ 

.CjLLajl^^pU 4-4^1^ 


1 ,1 1-n"" V L^i (j-* ^L* (J^ (j-^ 5j»u->Jl gi tVl j-j^ L* ^1 


(JSLUi^ i4_i ^jjtXl ^^Ljj-^1 L^ ^jl^eTli-uj ^ ^ * o' 


.^JLtlZlIl 4 .^e-4^^I LaLj 1 <>>A1 Tt Iju^ 

iN-j ^'°W c^j /^Wycin 5uii:Vi j^!j 

^'^WFdi!j^j/''' '^^CAsnet/Expert/‘^VM * ^"^TERNIST/CADUCEUS 
d W1 ajLjt L_d_LL:t_jj , 1973 jLjlj t." t 1"(^ L^_jL_j_dd>.j ^ ^IRIS j 

p S ‘^* ' ^ Jl^Tli-h^L^ / <J / . W'l \ 1 4^^^.jlX 1 tl ^ 1J It L^_a 1 JOeIu-U 1 

frames ((CjIjLLs'^I)) 4_jJVjJl cj ISLi-tToJ 1 ^>s•.11 j icLjj>.Lu'^l jlc,1^^1 

OjLo^LjlJI lLsLljjVI (_^JlL J_iJ_>*j Lua-il ^ 1"* L4£^ 
c 1)L5^LIL>.1 Ltiajl OJLlAj (J-* .^."rtlj 4.^j>. jj-* 


^^JUUJ (J-l-S^^t-i-fjj ' ^ * ^ * /*^ t4-4 Jj^ETn-fJ-U OLuE-ul^p-f-oVl 

O^ ‘' ^ ‘5 JJL5e_4 4-Lm-4 4_i_<_aj 4loe_i-s3 ^L^Ti^l 

Ij-o^Ij 1 a <^1-^ , ,.l 1^ &. ..iS 1 t"'l .^."tl 

4 _iju 3 i t ^ ct^ 5 j-u->JI a d^ Us tVl t 

. aj^-a JUrtTn-u-Li-o (j-^jJl LilUjij ^.LiisVl 4 _Sj c-<-i-uSL1 
-^ 11 jJL>JLl 4 _u_uL_uV 1 5 j-u_>J 1 a d^U s <Vl ^^LlII ^ 


MYCIN^p^U 

4_t^L>. ^JjtXl '"■" J-A j»l.i->J' ^UaJJ! IjLA jj-* <—(jj 

(j-c. ^jij "lU LjjJiSLJl <-_3 jjiIl! 1 i^_^L3e_<_aJl (JjL_uJ1j ^jJI ^^JJLC. 

LoJl_Lc, 4_jl j_A ^LIjlJLI i_£1^jJL1j i4 _i_(_uLlL 1 fiLcj-rssJlj (^PojJLl 

L^ j' ^oJl (J-* 4_L4 JLs^Lj Cr^ cliLoUL^ j-^Us" 

^ Us <1) a_j^LlLiJ j_c,lj_£ (J-SLtio aLSlu-oXl cjLojJjlXI ^ 

jJ-^Ltlu 1 _j_4j-A 4_tjjJ.l t ^aljt,l JJju g> Us t, 1 j (^ ^ «--^^tl 

JL^ i (J 1 IJLA jj-LCtJj ,2-16 (jSLilo jJ IILI 1 j-lii-l 1 i 4_j_l^jJ 5j,j?E_tIo 
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^UikiAUI pISSJI 





Patient 105 

105 

Culture 1 

1 

Culture 2 

2 '^jy 

Culture 3 3 ke-jy Operation 1 

(recent) 

ihj^ 

(recent) 


(old) 2-:a5 



MYCIN 5^ 2-16 jSLi 


<_j_L4_C, 4 J i(^LlILijL:>. 5 jL>.1j) Cj^Ij <U 

(J-* (J^ Jj-^J 5a:>.lj 

<L4-iJ-5J1 <lc,jj-L1 t L^-Lo 5jl>.1jJ 

dJiSLifoX j-uJuJl 5 jl:?e_xIIJ1 aJJt fiLuj_Al ^_^JLJLUJ tLiU jJ 1 Jl:>.1j ^ Ij 

LjJLC,L_uJ (^L^sLjjJI ^^^JjlXL)) (J_4-*-!1 ."."tl 

. ^^11 ^ /t 4_ailL>JL 1 Cj 1 j 1 c^l 

<LiJJl gLt-iTuJ 5 jj_u: 3 5 tj ^ ' ,.\ 4-aJ^tTn-u-U JLc,lj-SJl j- 

5jLc,L£ fiLcLJo (3^ C:r^i '^2*2 tt-stl 

4^LLLaj c-t-cjfcTn-fjj *37 

: 37 5 JLC.L2 

j Gram-negative ^jjiLJLl -2 

j «)) JSLti/ -3 

I VI V) <—J.I -4 

,«enterobacteriacae»jj-* ®) iS3^ JL^Io^l dJllA ‘.^jlij 

coefficients di^LaUIl t. m n'ltj jj-cxauLo Jllill 1 jla 
(J- t-saAJl La l_L:e_L£3ji ^LSjj-LaJG ^jLllJl *>J_A i_La_ilj21jj *^jL 1111 ^JL^Io>.l 
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pL?UI |txLc9 i-jUI SjafiJI 6oa£j’UI 


fuzzy reasoning jlSjJ,! j-j-c JV^i ", nVI 4 wi^Lla jii^ j ,~,ic 

‘ u ■' ^ " 

(J-^ cflc::fc-L! 1 ^ G fiU ^L£^ Cj 1 . ..t 1 fiUL<;_G- i-o 1 ^ JLC, jJ 

^ ^ 1"11 t ^ ^ t •^" ' " ' VjJLi-uVl (_]_lL4-i 

Sj-SL^ »1 <iUtl Jj-Sj (J_GaGJl t c_tlaJl JL:« 

fiLiils j-^j3 Luajl (^)-a_i_ujLo ^jLitlu-ol l_4^ yc. 5jL£:L^ (JjuiS 

- t ^• y < ' . t-N tl 


Present Illness Program (PIP) 4 ^lftJI |^Li^ 

4^ 5_3jjLi 1 (JIL 4 -JJ .^ISL! 1 ys> Ij-a 1 '"■"! MIT Ljj-^ 1 1J-A 

L^ VllLa tj ' 0 cflJlltll jJ-LisAll ^jJajl) 4_j_dj-A CjLjLj£^ ^jSLju 

L^jiajLj (^jJj Sjx. 4 J 1 ^jLjSLlJ . 3 -16 (J£Ltiu 

^_Luaj) LLaGIiJ 4Jjt::t_i (_ 3 -* 3 -i ^ j - (1 l-s ."■ < iJ-*^ Cr^i 

Jl_Lc.^ i (' y 0 ^ Ji-A-lLi-u-a 4.Lt->tJ I ciJ 1-c-^^ i (' '"■ * 4-i-iiu 

J[^j:tll^ LLiafalll ^LjSLJl ^_aLjj-Jl ^LClaI iCjLjLjSUl 4_>Jljua 

.' 1^ '"■ * 4j^ yc, ^LjSLll i—o^^lLi LoJlI^: ■ * <LufuJl ^LjSLll 

c-<-t-i-u-j Lai jLiTlvI ^.Ltji ^LjSLll ^L>. j-JiHj ^1 

. 1 iT tjLj-allo Lj^V j] ijj>.Vl ^LL I_a-AJL:>.1 

1 JLa ^ i ^ = a 1 3 I ii"i ( II 1 '. C-t- 1 -i-a. 1 .1 

JiiLjIla 

^Llo>.1j t :<__) 

ciuJL>. Streptococal (, . <«nl 




^jlII .Ui • ^La-il 


I 

. glomerulitis 


jL>. ^ ^ * <jii i' ^ i 1 u_i 11 Ml I 

callulitis t_gj)Kll 111 (11 trig'll M-'l ^r -1 ,>'tI 
glomerulitis ^ 1 ^ ^4 Lj : j-ujJ,! "."tl 
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l^UiiuaUI pISiJI 


, .Ti, ,.l ^ Ir- ^JU 

Henoch-Schonlein Purpura Jju -tl * 

PIP ^ Acute,glomerulonephritis 3 -16 JSLj/ 

INTERNIST/CADUCEUS 

Lo ^ Lxji-*-* ^ JJ ‘ 4jlx L>. ^_x Ljj-^ 1 1JLA 

i^jja *_sj_5j La jLtH^Vl JL>»i^LuissLJl 355 

.uuLa^UJlj ^j_a 5500 

.(^polj-a^El ‘ ^ .i '' 1 S^jJtXl 5 JlC,L^ (JiLa-iJ 

t-< 1 Us^M11 <t~<l tIj lLsjIjij jJJLLaj 

(JSLI 5^^ fiL>.jJ i4_jSLj_Lji£^^ 1 cliULuJlj CjLa^LtJlj 4 _uJ3jJl 1 (_)l3lj-£:Vl 

"vj'^ ~ ^ a 11)) clJLi!! <L5jj-LaJE ^>L^oVl t^llajlj 

<fa 11 tl)) jl i4_Ljxa^ J ^ tj-* ^ 

i-LsLujVl jlj-Lsl (^JLa ^>JLA 5j^l Jllxaj 14-t.tj.aJL I 

.(_p3j-Llj 4ia:>.^m yu 

yA .S^LbLx INTERNIST/CADUCEUS ^cSl^l 12^ ^1 

^ hs * * «i^jjJLi ^^-j-a-Ll ~rttl LAjLaH^l 

^' V (5jL>.1^ 4_jjl13j^ l_a-AjL jU^Li) La-A^Vl£^ 15j y^"' • ■■‘^1 La^l 
j^_iLi_a (JJLlAj iSjj-ila t ' -fl (J£^ 'V ' " La-a CjLla:>.^La y^jLA^^’s^ 

. LaS^ 4-LJfe-u 1 

(j-C. cL<.j:t-il iC j tL?' (j_a^LuJl Lj^ * -^Lt-iTn-uVl -1 

♦ 4-<-f^Lui.I CjI JJLC y^^ 4_u1x^ 1 CjLLi^^Li.1 

J 2 y^ a ,,. al /" 11 oLjjuaj-ill ^jLc, 151 '. j-oxltil -2 

. 4_ailtit_a Cj L>.j ^ 1 ^ 1 y^^A-i Cj La^Lt_a cflt::t-i \j ^ 1 1 

y^ cLcJt-jl i^^^-sLjJl jLt-un-u 1 jju ^Lul (^^2j 151 '.4aLimi -3 

»y\jLA JL>. ^^1 La^L^jJ Lru ^Ju^Li ^ 1 CjLajJjua 


Ventilator Manager (VM) 

Mia ^'^^Larry Fagan iSS^ CjJ-a-~i til 
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pLpXll foLc^ ujJJI 6ja^l buohjiUI 


i^SL<_u_u_uJ lj-5 tjLj-u ^ ^ .,. fiL»-oL>. cjJjTuTu-a 

^L^Li iSj^jJLl ^LulII 5Jl:>.j t"'l a (J_<j^ 

:2lJLiJ1 

d1"11 c1)Lj_uLj^1 Laji^jkj (J_<;IL>J,1 ^1 t-s"wVl c_£l_Juii£^l -! 
system life support 5 Lj_>J1 5ju 1 . n a ^ y\ \ J \ ^ (_3jjLl11 

c_<-*-uI_LL1 

jJ^^_u_aAl 1 -_>. 

^L>. CjIj-jjuJI JL>^ i i4_>JLjLLl CjIj-uju - J 

^ 03^ o' l)^ JuoVl filij^JiaJl i—SIjlaVIj jLiTl^:V1 

• d 11 ^ ^ I.,. < 4-1 I Jt^LHU S^IUjlLI ^L?eIu_oVLi j-uTJl -_A 


4M^l4^Uuf>JlU^ 

Casnet-expel (Causal Association Network) 
J-i i La^^^_L>J 1 CjVL>. IjLA * 


fiLo^jJ jjLi CjVL>.-CjlIaj>.^Co (4 - I 6 (JSLiIo jJiajl) Cj Lj^L<-fj.a 3 jlc a ^ 11 
a_j^J tj J ' 0"^' O*^ (J-t-saAJl 1JLA I ‘' S '"‘"j 

. a.::t_Ll31J tr< 'a- 11.-^ 1 

a_Ljfa3 t ^ 'J * CASNET ^^-uaju EXPERT 

cjVLrtJJ j_ALIa (J-jJL^-i i-dl—LA j_»_i jq-Ls i 1-4-11J (jyu_ujLo ^yu a^^LtJl 

IjLA ^Jiitlu-ul i4.jj>.^^LLllj 4_jj>.jJ^_u_aj^ 1 

.5 - I 6 (_j£LtIo ^tjua ^Jt 
‘.^1^1 Qja EXPERT ^1 

CjLla^^m (yu CjLLajljj - 
CjLlIsIjII^VIj t-<l tx^\l 11 yu CjLLajljj - 
cjLJaljli^Vl yu cjLLajljj - 

a L>iJ 1 Ljj 1J i-La-ijJ 1 ‘ ^ ^ “-M-* *ks" 

4_j^l_lLiVl jlc,1j_S_L1 ^LTi-lLi-uVI (J-<j-*-i Ijla QjLSj ^1 j^jLSll) ^LoVl 

- (^ >*.<^ ^ ^11 
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l^UiiuaUI olSiJI 
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pLpXll foLc^ ujJJI 1^ 6ja^l buohjiUI 


CASNET 


(L4/' 


EXPERT 



EXPERT j CASNET 5 - 16 jSC 

5jl^ l^A9-^ LoJl-Lc 5^ ^ 

«L^jJ CL«_iL£^ 1 jLb 5_^_j^l ^J-dLjua tgUtt-LuJI ^j-oAj 

jJL<ilL>.Vl 4:>.jJ (J-IiiJ 0,04 ^J jLjlj L.<i^ J c-t-i-uTtS^j ^ 0,06 Lo 

J-:J-^ ijr^l ^7*^1JLA (JlLo i^j-U-ujLo t ^ 1" ® 

^jLliJl (—oilLrtJ V LiJJ j » 76 jjjJl (J-t-saHJ 4_jju3j-ill (JLCo-l 
L^l L-<J-^ filAlllie-o (JL<iIi:>.Vl cl)^LaL»_a 

5jLjj-Jl (J^-a_<_ujLo c_(_<-art_i Lj-Li-La (J£^ 4_iiltit_a <LSjjJiaj 

jJL<ilL>.Vl «l>.jjl 1 ^_^y_i_uL_uVl (J-SllJl EXPERT jA^Li i^JL<lIL>.Vl 

JLclJJ jlII JLi «LuJ3j.AiI 5*-_sL-oJtJ ^L^JJl 

. l^L_ujl oLuJsj-ill 

^1 Vj «LiJLj c_i-Il£^ fiuV 5,,.' tiiA2-i (2>^L4_j expert 

.fiOUlj^ ' -• <^tl ^j_a (Jjt::t_l 4-a J^tTn-u-U uljljL-salL>.Vl jj-* p <>.tl JJjtJl 

o-jjLjrfc-Ti-i-ul fiL_j_<_ol_i_oVl 5 j-_lj_>J 1 gi ^R tVl ^^Llll jJjjl>J1 

.^ ■ «Rtl t-< 1 ^ I. Vs", 11 
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^UikiAUI pISSJI 


L-kl jjli 

^-aLjj-jJl p_i_ul 

pjJl 

(9)SHORTLIFFE 

MYCIN 

LL:t_<_uJlj 

(ll)POPLe 

INTERNIST/CADUCEUSa^UI ^1j_aVl 

(18)Shomliffe 

ONCOCIN 

^ Ua^cf-iJ 1 

(13)weiss 

CASNET 


(lO)Pauker 

PIP 

5_jjJSLll tlj. l-s <>.Vl 


VM (12)Fagan 5j.£jJL 1 ^ LulJ 1 j^j-Llaj-a <Uu Lla 

(15) Kunz 

PUFF 

a^jL-Ls^Jl 

(19)Fieschi 

SPHINX 


(16)Trgoboff 

Eis 

J^jJI 

(20)Gory 

DIGITALIS 

' -l^tl 

(21)Patil 

ABEL 

PHCOHTROL 

(22)Martin 

MOLGEN 4_jj>.jJ1 *—)j L:tI<J 1 uLajJsajjcj 

(23)Engelmore 

CRYSALIS 


(24)Gascuel 

SAM 

Mill ^JlII ‘ L*'^ 


c-tlaJI j 11 d »> UmV I- 



j ."■"tl j11 fiL<j_lajVl iJjLA 

uLajjJl (^3_4 jLLJ 1 ^Ijjul (J-* Cr^ '^■" ' "tj SJjLs clilli 

0-* O* * 1 ^ J ^" tj* ^J' J J ^Q_lia_tll U^ 

i«^Vl j-jSL^)) 4_jlc, ^j-SlLaj Lo ^Ijiitlu-ol V (iLlLsVI 

5JV1 gLt-uj (^jJl j-j^LflliJl i_La:>. ^Lja_iLi LiJJ j c-JjLlII 
.^jlUlll ^-oLjj-Jl l^-aJLitru-uJ 

Cr-^i p ^ aJJt (J^ jJt <Lc,j-i_uJ t 4 JLj^ c_t::t_i Loj 

ifiLu^LiJl 4 j^Lj^ c-f-j-tlaJl L^-aJLitTn-u-i (2>^Lx-i j11 c_(-*_uL>Jl 

j-_j_^ iU>jl-s"w i .t-stl V lLUjUj 

^1 p^ Mn?\t LtSL^-*! L)J^ o' ' S-*^^ C:r^ (J-**-*:^ 
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pL^’UI (txLcg i-jUI Sj^uiJI 6oa£ji’UI 


JLC.L 


1_>J1 (iLc,jCLi_ul Ijij-Lajiaj CJJ-^ 1^JL»-i 


. 4 JVI 


^JL^" I iiU iyu JLuajVl 


(J-^ 


1 JLAj 
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5j-_;_j_>J 1 p '11 ^jj-I j (J-jua-iJ 1 1J-A j-_j_xlli_i 

(^^_J_J_laILLl yjVl OjJL^Iu_u 1 ^i-g-U^ 1 

L^VL>J, \ ^ ^ ', s 1 K ,titr \',i^\\j ^jjjtJI 

. L^-La 't 1 A" \Jlusj ^ 


META- § DENDRAL Jf 

DENDRAL 

jjOJI ^'^DENDRAL JIjJlJuJ 

^ljLii-"Milj organic Molecule-;^j_tiajLll 4^ 

j^ ^ ^^ 1J ^-tJU-ilaJI ^I CjE 

^J-^Ioe-A CjLl^^ CjLjLt-Jl 

Lt-c^4-i j>JLA ^_uj_:^ yji 1-4^ ' liLP ' • 11 

t ^ 1 1 j jUl 1 

. 4_;J_4JlI1 oJJt ^j-u-uJj 

^ 1 J-Jfc-Ti-i-o E CjLjL^LaVI ^^j. 4:>. j-t-ajN. '. - 1 

('2') 

jj t-s" j ■"(^ j-Jl ^ '^Congen 
J. j_^ , ^ a ", 1 "i, ,.l jjj 

. Lederberg 

^j-« JL^tJ tj ATt : Jsa-jiaJtll! 1 -2 


2IS 

















^UikiAUI pISSJI 


. 4i:>.jJ,l i>jJ^ 

*Jl)Vl_<;Il:>.Vl JJLC, ^J^^ ^^ '"j ?.l_b '. ^Ji-UjualLl 1 j jLllvVI -3 

t ^ LJjL_LJ Ll-ljjJj CjVLCo-VI aJJt c_i^j3 i jftlLrtjj 

. ^Lj-o^cHj-uVI j ] ^ j tJ ^ ♦ 11 4^jjJ 

j-jj_LiIL! ^ - ■■' jjj_4jJju ^JlJJLLlJ ^jJtTn-uJ (2>^L4 -iJ 

i5j_ljL:>. JlC,!^^ i^JlJJLjJ^ l^-aJ l^eTli-uj JLC,1^^1 

(JjL:t_i (3-^-i-a 1 5JV1 (J-aLtH^ ifilLaLifo fiLL^jJa Cj Laj-l»-a ^ ^ 

Cj 1 ij—^ ^q_SL_=*o 1 J-C, 1j-SJ 1 (^ i i fiL<iSLj>tj ^_^yIL! 1 jLc, 1 1 <-_3 LiTuTi^^ 1 

‘.^^jJIIlII (J-* 5jlc,L^ ^i-lLi-ijj ^1 ^JlJJ_tJJ .>»«tl 

N-C-C-C—>N-C*C-C :5jLiiL2 
5j3 ^ t ^ [^j_IL?e_j s:[j;j-_:^l 5Jl£:LSJ1 0jJt 

(J-CtfaAJl (j^ 5_L_uJ_<_uJ 5J_LsaILa 

. »'■^ 1 ^1 

^''^MACSYMA U^La 

(J_joL£LjJ1j (J-L^aLijJl (J-jLi-u-a (Jj>. 5 jLC,L_u.<jJJ IjLA 

vector and matrix algebra ^-<1 ^ j 4^ i11 CjVjUII j 

^ t ' t-N ^c_jjIj (^j-aSLll JL>.i \jJt> 

(J_<j_iIIl^ ifiLu-u (^^i-u-<ajv 4_i^ jJjJLlLI 

t ^ j ^ 1 >-t 11 jLjjL^oj 4_u^LjjJ1 CjVjLjlII ■ > >■ jLcl^^ - 

. jlj I 131 1 ^ j 11 t <>. t ^ Jj:tlu_u_<iil (2 >^Lx-i L<i£^ ^1 jJtIu_uVl ^ 1^ - ■■ JLc,lj-SJl 

: lLU 3 ^J llLo 

2 2 

Sin (x + 1/2 JC) -► cos X , Sin + cos x -►! 

log (ab) -► loga + logb 

^^jJL<_uJ.l ^ 1 ^ ^ ^fJ-tJ i 1 ^ISLtTuVl «_3^J.JuJJ CJ 

3X2 + 4x- (jl ijJj Jj (jl (jSLflj (jr^ i(_yJV jJI (_J^~i I n U (_ 5 i^ 1 lAj! (Jj fj 

(x-1) (x + I) dil j ax^ + Bx + c JSL<iJI jiiclu (jl (jSUj 1 

j_aVl 5 l-s . ,.l^ t V" Mill JJL>. 13^ ifiLujj-r^j 4-Oi.l" m< nl CjUIjj:^! - 

COS (n + 1/2) JT =0 (jl ^l~iM I .ila I . ri^La ^j-a- jjlc. N (jl Declare, 

0^3 


j 3 It jj_a ^^^Genesereth iij-^ 


21 ^ 






















6xljuaJl9 p^JaII 6jjj'all pbjJI 




ijJI JL2ljlj Deductions TKonoric-type cli 


. CjLc, jJa-LJlj 

4_SLi_iIo gLl-uLtfuJ MIT ^ 

.;^/\JLoIjl 11 (J-* gLaJLitTn-u \j iC_<_i_uJ fiUtli IjLA ARPA 

^ 1 LAitTn-o Li (3^J ‘ ^ 1 Cj LiLaJLJ ^j iSj ^' ^C.<-u£^ J 

^^^hearm 4jjLa-". .il [^jJl REDUCE alxJt 5jlc.L2 

^ ^(_J_ufliIl^ LEX ^ ^SNARK 1 

. jqJjlIU CjUIjj:^! <U LClJo Li j-o-V l 


PROSPECTOR Ji 
llil :4 _^Li11 ^ISLiTuJLI ^L»_i Ijla ^jlATij 

1 j.::tlu_u 1 ^jLjlXI jjyJt Lo g> ^U 't Lo>.^^_jj>. [Ajusj LL! j-3^ 

^^ '"D ^ 4lSlu_u-o <LJVjCu_u1 cIjLjIa^ ^-oLjj-^1 ^jLjeTn-uJj ^a^t-s/tl i>j_A Qja 

5_<j_<_u_5_a c1)L£Lj_jIo ^1 jL^tt-Tt-t-uLi (Ljj>. jJ^_;_:>J 1 LlA) (_^1_>J1 Li 

ijy-^ j] a a, 1 •?»-",,■ 11 ciiLiL l-iJ 1 ^\^-uj Lj’A-S-^I ^jlc, jL^Jol 

a_iljLi cjLjLjjJI (2>^L4-jj (J_u:3jlu (jy^l cjL>.LlZli-oV1 

(JJLj>oj .1 • .1 .U. fiLtlj 4_La_u_uJ CjIjLlC, (JSLilu c_<_*-ul_>Jl jjLrtHJl 3jjJ 
(J_j_L:t_jJl 4-aJ-Jtt-Ti-i-u-j (^J-ll ^j:t_tJl a U, ,.1^ < CjIjLjlJI aJJt 

1JLA (JjIjtjJl ^JLitTn-ul lA^j (^L_uJ 1 (J_uaAJl j-lajl) ^ ^LIFER 

a_i_u_L>. iuliLil—uJl 4_jJt_j_LLaJ 1 aJtil SjLc, 


ifiLi^Lxial cjLojJjla LA?.Ltjl ' -lU * interactive aU1 A" ^ jjl tl 

L)' ...' , a a, t A"11 3j,u->Jl p Ls Ml ^_aljj 4jLiij 

(Jjus ^ 1 Lli! 1 j-jj-p aJSL^-i 1 4_<_al>J 1 aJL>.j^ t a 

•U:^! 

L^j-o cli^ 1 lA:>. cllljjl SjLC, Cjj^Ls 

(a_jJVjL!l 4-SLt-JaJl) ulJLajJjujJJ jjji:>.ljJl (jSLxHJl 4 _<jj>.jJ1j 

Knowledge Acquisition JlcL-ujj .a^^j .Utl aJiill JSLAIl 

f 12^ 

5jmL>. (3^ p jcrsTn-oI 1 ^ ^cj Lo 1 *—iLi-uTi^^l System (KAS) 
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^UikiAUI pISSJI 


^Lt-a^tTn-oVl J (j-* J^LUJLi KAs^‘ fJ^ LiJJj (JjJjlj j 1 

^LLjj.::t_ILj_uVl C1i_iL£^ ifiUujLA fiLLjJLA Cj1jL>.^ SjJl^JLI 

fiL£^^_»Jl ^jLa iB (J-* ^ J <Lc,j_<j.j?E_a A Cl<_iL£j iPI(A) A La CjJ_>J 

Ji^_j^l (J^ ^ 1 A i 1 jul U5^ PI(A)> PI (B) 

. t * B <Lu3^j-aX 1 lIHj (j-* 3^-5 cJ^ ‘ ® 

1-u^g^^i-l ^LlLli-0^1 4.SLi-i-u ^ ^ 

1 a M l Degree of Sufficiency (DS) JSL ^ U p,j 11 

^LaSUl Degree of Necessity (DN) Sj^g^-L^Jl J-^ 

^L-^ i_3L£^ <j 11 j] cj j_>Jl 1 jLA E gi ^ j \ cjj_>J fiLJljLll 
E—>H tjl—1 1 j ^ l-s / a 5^L_uja fiLt^Hla^Ul ^LflSLIl fiL>.jjj LI 

^-o d t,l j] CjJlj>J1 jjyJ^ DN «1 Sjjj-tiaJl 4:>.j jJ ^ 11 

H- ^Ll l^L_u_a lLUj (j^SLi DN = O L)^ 1 jib \X ^L-SJ 

((neck 4_«_3j)) ^ * I -17 ^J-SLtTu cl)^ 1 j£Laj -->E 

(J"^ L>^J JJ ^(300 ^L^ 4:>.j j) (JJ 

4^ 1 Cj )) 5_i L^SL! 1 4^j J (J^ La-Lu i ( I = Sjjij-LtfaJ 1 4^j j) 

4 Jb£^ ^1 4^_Laj>. (2>SL1 j . (20,75 ^LflSLll 4:>.jj) ((^_^L£j-^l jjA-ljCLll)) ((Dikes 

t ^ i-Lsj-*!/ 4^ L jj^e_Li3 J )^ 4-uJLa 

.cliLL:ij_>J, 1 (^La-^Li 4_aijtILa j\ 4^L^ 
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6x1jliaJI3 p9JaII yjB 6j-uiJI p£jJI 


granitic 

intrusions 


5700 


(0.5) 


0.0001 


favorable 

regional environment 


507 


800 1 


level favorable 
for erosion 


pre-mtnisive 
through-going faults 


200 0.0002 


near-contemporaneous 
volcanic rock 




grain size fine 
to medium 


abyssal or 

bathyal environment 



igneous 


characteristics of 

rock texture 

lUO lU 

igneous rock 







texture 

porphrytic 


20 1 



. ((9) bji : jXaI') ij^ 1 ~ 17 J^-i 
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^UikiAUI pISSJI 


LITHO 

4_iilL>J,l (j_a^LSJLl j-U_a^ ^JJJILLll (J-^ L_£l_xfuSLll (j£^Lfu-0 

«L5.La_Ll.l «LjJi_uiaJl i^ys\ i_La_u^ 

cHjL-l-lC. ^ ^ ^ ^^JL_(_<_u^1 cHil—t-ul_i^JI Lt-i-u^ 1 iJ^l_ili_cJ 1^ 

cZj i I * ^ A 1L^i_u_4-»j Driller c-«-^LILII «LLa_<_ul^ jj ^ ^ 11 

.4_uLij-^SL 11 (JltSLll j\ ^^^ySLli-uJ 1 uLa-i^JLi (—SjjlI 
iSchlumberger-jj:^j^^Li/(_gjJl ^Ljjj 

jjy:>.^^_j_:^ 1 ^L»J1 (JjlAj Li^ CjL_uLj^ 1 ^JLA j-u_a^ 
i4^1jJt->J1 1 ^"1 ^ ■ U.J L^LJIiJJ ^ t-s /11 4^1jJL^ cliLaj-Lt-U (J^ ^1 Jl^cIu-u1 
(J_fl_i_uVl ^LSJJ L_£1_U3J J \J i JjijIlaJI L^jL»_aj 

.^Liiniai cj^LoLai ^ LajL^Jj J-AIj-tTuJI cLajj-j 

jGJLi 5jl£^l fiLj-ii-aj (2>^i-4-i 1 jSLaj i JLaI j-iToJl (J-Sj LaJUrtlu-tiA 

. ^j ^_dj4^e_uj j 

L^l \ .^tl jj_a^LS_a i-La-ij (3j^ ^jLj&Tn-uJj 

i4_uL^ (j-* L)i ‘—‘rP^ ^ ^L^jfj.ju:i 

(jy^^ i4^jVl (J^l cliLa^Lt-11 qja j-x^ 

IjLA (_3 jJL_ 11 (j-* (j_u^j LajLjljIu_u 1 1 >.*^ 1 / I ^Ljj>.Vl 

lLUj Cj Jj^eTu-t-uj ^5 «>\A1 r. A CjULu 

. 

Wireline tiJLLcuJl dsJ>^ *'*^^Davies 

(J^ jl Ttr VI i5JL>. JSLI ■ u Ti'a, jL>.lj logS 

5^ LiSLl \j Cj 3-4-aJ 1 Cj L>.Ij-uUla i 1 ^ Lj>J Li lLs-Uj-* La 

cliLajJjtXl Qja 4_iJlL>JLl ^1i>J-A LoJ_t£:j i^l .. LoL>. ^Lt-tTujj ^jLaJ,lj 
i t * I Cj t ^LcJ L^ ^ 1^ j^^.£La L^-La ^^.-uSL! 1 ^ I ^ < La LlI i Lx-a 

♦ 5 JJiATua^ > L\ jjL-sa_a 


LITHO is/i 

/'^WyCIN j-aLijj ^U-YcVL L^L^I LITHO . 

LaJ_c,1j^ (j_u_ilj (^j-l1i£l (J-t-saAJl j-lajl) 4 _jj>.LuV1 JLc,1j^ 1 ^jJtTn-u^ 
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6x1jliaJI3 p9JaII yjB 6j-uiJI p£jJI 


Lo ‘ ^jLllil (J-^ 4:>.j^ 14-L.i-t^jJll 1 

Jl^iUjlj i JlC,1 lLUj i(_^JLuaJl fiL>.j J fiLuj_i_uj 

t1 j taxonomic ^ j ^ j ^" ^Lb^^-jua SjlcL^ 

(j-^ a Ljj-^ 1 Cr^ ^ J t ^ ^ i 1 ^qJLc, j 4 \j i L^ ljJL>J \j 

^i 1—LclsjJLa 1 1 li 1-5 . 4-L>. JlL 1 CjLjLj_J 1 (J-* ^ ^j-L»-a ^ 1 JLitTn-o 1 

.. J 4 5_i^Ij «Ljj>.jJ^_j_:^ 1 4i:>.jJ,l Cl«-iL£^ 1 jj)) ^^jJLlll (jSLtlJLi 1 Jljj 5 JlC,L^ uLILlA 

4((t < t-N 11 jjy-^ 3-:!-^^ ^^ ^JLr&Tn-u-a J1 j 4«, 

(j-a tjy-^ 5_jj»j_4loLtlaJ 1 (ji ijJjjLi)) 5 jlc,LsJ 1 .U. .^.r., ,■«:^ 

. 5j-:?e_4I1j jj-* ^ ^ ^ 44j^1^1 



LITHO ji j Jj>^J' 2 - 17 
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^UikiAUI .^ISSJI 


{yu yja jjj:tjuaJl ^1^1 J_iJL>*J LITHO 1 4_<i.^l 

(j-a L^J (3^^ o' 5 jlc.L^ Lc-jj y \»< iritl 

yu di La^Lt-l 1 (3^*-^ ^ ^ i^LjLS j-1^1 jj-^iSLi d ^ U. /11 

4-J-4JlI1 aJJt ^JLitTn-uJ^ ^ ^^' (—£JL^1 ^ BLLajtXI CjLjLt-J1 

' ^ 'I ^ ^j-u-lJ 3^oILi_uV 1 fit-jJLi^ (J^i-^-i j-I' ^Q_i_ujJlj '<=* ■ --j" j-^L»-o (J-* 

. ‘ ^ - --j" 11 Cj Lj^' n-u-a i JjLjj V fiL5_<jX, ^'n-g^ * 1 JL>. 



“uLaJiJi 3-17 jS^i 

4«lllll 4^1 MMii 

Determination of the broad Lithological Structure 
Lc,l^l ^1 1 JL^jt-o Ij-^' .^tl ^1 jLjjLrtHJl Jjtjtj Lx-«3 

u If quartzite j Silexite charts (JiLo 4-^1 ^'ra JlSLi! L^ (j^ 

diLil j 111 ^1 jlj^" (nl (jj-Lc, ly^-i I juiIL»-i cL-c:t_i ijJlitXl j < << 

(—SjjuJL (Ih* ^1 ida-^ 4_Oi.^^^_j_:^ 1 
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6xl.'i.iaJIg p^JaII 6jjj'all pbjJI 


Jlj(_i Li^ Su Per-Groups-LJj*-!! ci!Lc.jJs.^l)) 

heavy, dolomitic rocks, 

ijLou Saline rocks Rocks (Phosphates, siderites, Fenginous, limestones, etc) etc 
.(3 -17 JSLJu jJajI) Flistogram 4j->j. n ill 

^llLo Litho 54 5 jlc.L^ 

./.5 (^JuLu Histogram 4 i < ri\ 151 

(^j-LsLfoj (0,7) ijy-^ 1 4_5Jia_U 4_4 -iJL 5J1 4^t-L.Jl tj5l 

. (-0.95) ^ ^ (0,2) i(0,2) i(0.3) 


^jl^f QLiUf 

J ^l ^ ^ ^ 1 , ,. t 1 t"<l U t 1 ^Ij t I ^ tl J. j tl IjLAj-uHlJ 

(J!L« 5^^jILa L^jl J ^ CjL a1 ^JLA ^JlLa jl ^ja ^*j . LogS (JltSUl 
(-_5LfuSjL_oVl CjLjJLa^ tlr^-LaJl ijyh 1 ^'il^ JJ^11 1 <1."■ (_tLju3j 

iJJLLaj i^jL^jJkl Jjj Paleontology 4 _jL>.V 1 ^Ij^ j] 

: LTi-lli-o 1 (2>^L4-i J i (jLa 5 ^ Lc, 1 CJ LajJjtX 1 jj-* iSj^ ' ' 

4_5_La_La JJ 11 ^1j_i 1 ^ ^^Lt-a 1 jJ-t-o jILI 1 (2>^La-i 1 

^^j£LIl t .l-sl .iS jJlLa ij-5-^1 ^^ ^jjlLI (J-* ^ ^LiToSJu-oV1 

4_^1j-jL>J 1 cl)LajJj»_aJLl ^a-la-t-a ,.U». (Jij-JlJl 

lLLIj (J-*J icl) 1 ^LtZu_ul ^_^1 (J-t-iS3^1 Jt!^ 

. L^ZLca-f^l ^^Lu ^^1 (J-c^^Hil 
1 j-u^ulII ^_^1 (Ja^^nJl jj-* SjLc, LITHO ^_aLjj-J (2>^LaIl^ 
i LiJJ jJ Lo-^1 ^ 4^jJi_a ^ JlC. ^ L>. Cr^ ^ ^ V1 cl) Lajijt-a 

5jLC,Lall 1 ^ ‘Lt 4_jl « Jljj>. (^I 0^-*^ 4jLjfu)) ^LlLa LITHO ^-aUj-J 

. j! Silurian Lai 0^ cr^! JJi graptolithis 5jLa 1^1 

Ordivician 

^_d3j_a LaS^ cl)Laj_Luaj 4_uLa3 4.jj>.jLi^Jl cl)La1 

c1)LjLj_l! 1 1 ^"Ls. ,.l4_Lij_tjuaj 4_j_bi jj-* (J^ L>* 05^^ ijr^J iijLjJl 
4_o- Li-LLi-u 1 JLcli 1 Jl:>. 4_aLc, JlC,1 ^ ^_^1 (J-t-o^jLitH-uJ L)' Cj^“^ p ^ ' 
(jJ^^SJcIl 0^ ^1 Cr^i *^1-^1-:H^1 LaJllc, ■ L. ,^.™ 
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^UikiAUI pISSJI 


tiJLlA (4_u_u 03^ 570 jj-* Cambrian 

.i_Laji_LfiaJ 1 4 JLc, I 

i^yjt «Lo^jL^J 1 fiLuL^Iiil t-<l tlj 

(jLiI i 4_jj>.jJ^_jj>. (JIsLLo) 

(^a Us 11 1 4-L(Jaj I Cj 1 ^ ^ 1 Li Lcj) 4^ Lb ^ Us * I 

4JJ_Lsa_C 4 4_L^.«^__p3jVl 4-<l ^ lUi ^ ‘Us CjLajJjLd 

(^^^■^eJfcTJI) ^_p3jVl SLiiiJ oLajJjua 

(^jl^^SLIl 4^j-fj.l5LJI) ^^JjuJl CjLajJjLd 

(jJLojJl 4(jALaJl 4[^j-jj^l jj:?e_>J 1) L^^jjjuajj jj^e_LsaJ 1 t U jy-s^ Cj La^U-a 

(^ LjI 1£^ 4 * bl) 1 ^_l 3 4 5j JL:t_La 4.j_i_u_ojb Cj LajJL»-a 

(^t-iTurJ 1 44_]JjLm 44_J^L_aXl) 4_jJj)jb_l g> • j <Us 

• ^ ^ lUstlj CjL a j-LlII i_Lajjb SjLcL^ ^JLi-a L^^J 

2955j4iLLii 

lOj'"‘^ tUstl j. tl ajM^ .Ustl ciuL£^ -I IbJ 

:^j-^ CjLajJjtXl CxjI£j -2 j 

zagros 1 j ^ ^ 

:4-lL(.^V 1 fiLojjJl ^1 (J_4l<->»Jll i^j-A -I 
(=0.6) LJj (-0.6) 5j-p£j fluvial 
LAGoon (-0.3) Arid (-0.6) GLACIAL (0.8-) 

PELAgIc (0.4).... 

‘ a ^Us /11 4_i.u-ujJ 1 il)5^ o' tJLall^l -2 

deitric (-0.3) biological (0. 3)evaporitic (0.3) 

Plutonic (0.5) 

( -0,2) Lji^ <=> Usj •,>s a c.<-i-a^J a ^Us /11 ^J_LL(.b (JL<i2:>.l oJLlA -3 
(O , 2) a ^ Us /11 s oJLLa -4 

^iJ ^^^_4 _uL_uV 1 ^^Lt-dJl ^^^3-b ^^^Vl c_4-u-4j^^bJ 1 aULc,i 5 jLc,L 3J1 LLa_i^^^ 
.^^_j!t^l CjLcj-^ CjVL<i2:>.1 

201 3jlc.L2 
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6x1jliaJI3 p9JaII 6j-uiJI p£jJI 


(J-* ^ .l-stl fiLojjJl c_i_u-uj3 

^^^^_(_uLj_u^ 1 ^^.jILjJJl ^ 

<LailL>JLl ^^.jILjJJl ^3^3 CjVL4Il>. 1 (jlij 
HALITE (0.2) DOLOMITE LIMESTONE ... 

Ji^f ^ ^Ul ,ef 

jj-Lt-lj 4_aLA ^_a^L_a 4jj-ajj 5_]JJLC, cl)LajJjt_a 

- ^ n 1^ ^ 0^-*-^ osjt^ cj Lj_btt_Ll. 1 ^JSLJjj 

(JllSLIl 1 lJu-ssj jlcL-uHI cjI ojjLstHt^l J^j 

^ iNormalized signatures 4 j < .iL-u! JLSLi! 41"4J. 1 

t (—SjJtILi ^1 ^ JltcILljxaII (2>^L4-i cL-pc-i c-(-u£^ CLuul^jj 4_jia^ ^JlSLiTut 

CjLjLj_J 1 SLALUajaj 4_jjL5_4-i LITHO (JjJLliJ ^.Ltji 

4-^K Mil (J:>. JLc,L_uj IjLAj CjUL^I ^L^l 4jj-ajJl 

jL_aA 5-17 (jSLiHj jj j ^ ^^ ^ (JSLtTo it—SjjLLll 

:4-n-fx^u^ 1 Cj t ^ 1 j 14_L^a^jJ 1 CjI ClJla 

l^jILa 4lLiljj 4 ju_u1j CjLil^eIL<_ul (^^IsLUl ‘.Plateaux 

.jsVl ^ 

IjJLo 254-al I ri a (jJ-c. tjl Ti't j! j jt^~ (_yl!l :Megaramps 

.jsVl ^ 

.jJLo 25 2 . ^Li-u-a 4Iulj ^LrtTLi-o 1 :Major Beds 

.jIa 25,5 (J>u 4^1 1 ria ^L-£i2j j] :Mesoramps 

a Ls > ,.lj 11 /»,^Xtl t r/Play PpaV a j ‘jLn a ^ L^alj dLiJ-jfcTijj 

i^_^L»Jl Lt-tlu^ 1 i-LsLtfalll ^^jja 4 Lol:>. 4 jl21j1 

^_j_»_j_j_LaJ 1 jjj-Lrt-LLl (j-^ ^J^tTn-u-l 1 ^JLi-uJ 421^ CjLojJjlXI aJJt 

I >iU {^\j (J_4JlI1 ^ ^^jJt-uLaJl Jl^_:^1 (3j^ (^5 4^jI<J,l 

. 4_Ljjua Cj 1 j L-u-d a A1“. 4. A cj \Jll£^ Ji 3^3 tj 3^ 

CjLjLuJI 4>JLA (J-*J .4_ajLSJLlj 4_5lliSL!l J ^Lt-iTo^ 1 fiL>.jJ CjLiua (_p-* 
Plausibility ^L_uj:tIu_oVl ui)L>.jj *-_)L_u::t_i t ^J 

(JSLI Lx-ijj ^i-g-ujJ 1 cj Lc,^_<i_:^j 4 4_4 _u1jjJ1 c:ii->ij 4.Lu (J^ Measures 
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^UikiAUI .^ISSJI 


^JlJt-" miU (_^jJ lLLIu ^Lbcj ijjj:tjuaJl (j-* 

iLt-iSLi^J 1 Cr^ 4jV i4_jJLiJLll i>J_A (_ti^j_i ^1 4_illL>J,l t"'l ^ .^tl 

1 4-jL>.LT l-lTi-i-o 1 5j_£ (J_j_L 5IL! L^-aJLitTn-u-i ^Lt-u^rtTn-o 1 CjL>.jJ J_iJL:tILi 

fiLj_iju3jJ 1 cl)LojJL»_Ll ^JL^eTh-uj (Jl^ 

.. 8 5jlc.L^ 

LaL>. 4jt-(ful g> < '>. A ciJLu^ Cl<_iL£^ 1jl 

5_t_tfoV jJl CjI JL>.j-11) 40API (J-* ^jX-Lk-JoVI JaLiitl!! ^Iu_u_a j 

♦ 4_<_u_Luj^^_a L^IL}Jl^ILlujI Lal^ 

^Utt-a L^ (^1 ((«Lfljiaj)) fiLa-La-Ul (0 , 8 ) (^ 3 ^ ^LaTo*.! jJJLLa 

. 1 JL>> ^^LLtJa 



o'J^^' o 'jLt-u-d ‘^’ 4-17 
















































































6xljuaJl9 p^JaII 6jjj'all pbjJI 
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^ t-\ 11-\ ^ IH di L^^jJ I 5-17 j^J5L(IL 























































































































































































^UikiAUI pISSJI 


jLiTt^Vl 1 JLi^l 4_uL^_tJl 4J_uaj>J,l jl JlcLi 

(J.SLI ^Li-u-j^Li-uVl cl)L>.j J i VL<;IL>.1 j^Vl ^IjjLi fiL<ijL^ -1 

.<Li_u1jjl11 0->»j gLl^-i-ij-ll (JlxSLll -2 

Lo^jJ3^0^ Lijuaj ^ L>* ^ jJjuajrt-i ^_yIL! 1 <LuL^Jj 1 fiLrt-LtlJ 1 (J_<i_xIliJj 

^_jLii!1 ajjt *-_)jL:tlL!l c-JLut i^c-<-o I (jj-Lc, jAj-U 


UilftJi mb^i 

<LjJLlLa Cj Ij Li-u-11 (J_jj?E_<_uJ L^lla jqILi (jy2Jl 1 (j3^ ^ 

^ll-s-^Vl LiTu-tJ ^1 1-4^ -^1 l-s-^Vl ^j_4 jlitj La-l^ fiUl fiLre-LtlJlj i 1 JLil 

L^lSLo (J-* 5 jL>.1j jJL:t_tJ ^1 (2>^L4 -i jj ij.^c-iu!^\ LiUa-ili ^-<5^ 4 _jJ_ 4^ l_t2ajl 

(JlLo LITHO i V1 t4*^ j-ilJLa (Jj?E_<_uj LiJJjuj Vl 

'.^^^Llll ^^-ll\ Ltfa.il OiXJt 

llil LfJJjJj i/lOO fiL:t_uJ ^^\ IjLll V - I 

Cj Lq 3-Lt-l 1 oj-^ 1 J-4luu ^j^l CjULuJI ' Ln"*^ C.<-u 

^_^JJ>.Vl Cj La3 -Lk- 1 1 jjLua_4 Ljj-^ ‘ ^ 1 JUCtJU (jy^Jl CjLjLj_Jl 

.4j:t_uaJl ^^1 ^jLu (J_u:3^Il11 JLc,L_uj 

(Ji^Jjj-ll ^ ^1 «L?e_u_tJl iCjljlj-Ls Vl Qja Ij-jft^ ^jLitIu_aJ -2 

. t i ^jLu ^ ^^1 5 (j-* 1 ^ ^ 


j;i^;if 4 ^u«m lef ju« uuc 

CjL^jJlJ ^_La_LJjJkl 4_o>.ll(jVl JLclj^l 4^Lu^ ^Ltfu-AJLa L^j 

. ,t^tlC ^JlcLu_4 ^ a 1"^ a 5jLj^Jl 4 -lI^LA!I ^j-aJu ^Loo^elLauVl 

(j^L>Jll 5_4JjrtlLaaXl A-jJ^jClouVI LiJ-<a-«-! 1 ifiL4_L5j>Jl ijy^J t Lo-jJ^jj^Ij 

L^Jl (Jo^^IlII ^jLiill (j^^i<Jl_>Jl ^L£^ ijyjL3u^ L 0 L 4-1 «L^l_tfuiLo 

udLu^j tA^l-L^l CjLlL^^J CjLl£3 i 1 JL^G ‘ ' 1 Ln~" j ^JljlXjus BjLjlII 
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6x1.uqJI9 p9JaII 6j-uiJI pBxll 


OLaj_L»_<j_LJ ciJjJLtIuJLl ^1 J-Jtlu-oVl 5JL>. i JjljI Ltiajl 

d-lLtfaTl-l t ^ ^ ^ . U» 4.tl d_b£^ ' .l^tl ^Q-<-uJ 4_lLxfluJ ^^JjlIIj 

L>J 1 tj-Ti-t-U ij^ J-I^7*-^ 1 ^^ ^1 ^^ 

' .t-stl ^L>. '"■" (jjJj (J-t-iS^_yjL^-tJl (-_£JL^1 

. Ljj>.jJ^_j_:>Jl 5JL>. 

j] 4^jJ,l jj_a:aJl L5 ^\Il>. 1 t"'l .I-n"!! L-tillrtJj 

Pattern ^JLSLtl/Vl ^ ^ ^ <-_3j-jtILll)) <i_>JL»_L1 ^q-ILj Lt^ i^^iSLll 

1JLA 5_:^L»_a tiJJj jju iSj-Aliiii! J-^ VLus^ ^ (recognition 
4^jJ,l jjj-saJl (JlSLtToV 4_aLc, ^llLo ^JL^eTh-uj 4jj-aj t ^ jJl 

5JL>. <Ljl j-jJLSj (J-*J ^JlSLtToV 4 _jJVj j\ 

JljIj 4_lS_lj_u 1 4jj-ajJl CjL ajJLt-<a-U ^llLo Ljj>.^^_;_:>J 1 
. j-lia-Lll JJP ^1JLiJL:tjj (JllSLil ^^JjlII 

(2>^L4_j fiLallll ^Lt-aJeTn-oVl (j_u^LS_a ^j-uSLtJj 

^ ^ ^ ^ L ^ l-<-U I 1 ^^U-LI^ i LlII 1 

llil)) *.(Jj-<-u llij j-Jl j-LjJtl! 5 j-j_=k]1 ^Ljj>.V l c_tici (J^i-^-i L^-tSLJj 

1 liLi^ 10 + j 1 ^ LulI 1 it 4_^ ^^I LiJ_Lo' 

. cLlISLiTo 5j£LiJl aJJt i lLLiTo S 


j-l 1 1 JLj^ 1—LlIsj^C. ^j-J->J 1 Cj t ^ j < t-s" 11 Cj j JuuiSlI JL2J 

gLua-At L^ 4_La_L2_>J1 3 Lj_>J 1 L^ILua-<^! ^j-uSLt-i Lo-^ , 1 f .^It 

j ^ 4_j_c.ljj-Jl jJL<jX,Vl t"'l .t-s" ijJLLA L^L>.j 

j-La LiJ, 1 u_) l_i_u_>J ijJj-LiJ 1 ijy^J <■ ^^ ^^ ‘ ^ ^ ^' 

t LX I j-li3 LiJ* 1 *—) Li-u->J ud1 cr^-5 ‘ ^ ^ Ct^-9 ‘ ^ ^ 

fiLjj>.l_tJl (j-* L>-l->»-l ^-alj-dl ij i 1 JiSLaj , .Cj^I^LlII (J-JoL-ul 5_jLjju:iJ (J-S-Lll 

gL^j—ilu L^IuJ j?eIL(_u 1 ^_alj-dl gLc, j_<jj:?e-o lILiTu ^^yJt 4^L?eIl11 

CjLii-ol ^ja jj_uLj^ XCOn a JJLJ (j-*J RI^_aLjj-j (_p-* Cj Li_i_u L:tJJ (JLljj:t_iJ 

.CjLjt_^l 5 jlc,1 I II <a^ XSEL j-oUjaj VAX J1 
^L^jJl 2L£j_*i ^ ELF-aquitaine a ^ ...\j ^ tl dSj ,^, H c^jl miI 
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^UikiAUI pISSJI 


j I 4J1 5 ^ U \ Vl ju>.| ^Lljl Teknowledge 5 _lSLjjwoV 1 ^ ^ 1 / U .^Vl 
CGE ijLiVl ciiLjJLj^ ^ 1, ,.^^1! 

Ljajl (J_4-JLJj -d jM \j ^tl JLLa^Vl ^iLb 

(J-jJLJIlJJ (JjjLj^ jJLLpc-iJ 4-^Ltru.a «;l_Ll CII 

.4^Vl cjL i-t-uL>J 1 

J I L^L>- 4-ojLitIu_aXl 1 / .^It fiL^j>.jJl,l I - I 7 iS 

♦» LJfjj^ I 
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6x1jliaJI3 P9JaII yjB 6j-uiJI pbxll 


1-17 Jja. 


Feigeiibaum (1) DENDRAL 
Buchanan (3) META-DENDRAL 
Wipke(17) SECS 

Gelernter (18) SYNCHEM 

Bundy (19) MECHO 

Brown (20) SOPHIE 

Dincbas (21) PEACE 

Brown (22) EL 

Novae (23) 

Langley (24) BACON 

Bennett (25) SACON 

Duda(9) PROSPECTOR 

Bonnet (13, 14) LITHO 
Davies (15) DIPMETER ADVISOR 
Hollander (26) DRILLING ADVISOR 
Lenat (28) AM 

Moses (4) MACSYMA 

Heses (6) REDUCE 

Launere (7) SNARK/INTEGRATION 
McDermott (29) RI, XSEL, XCON VAX 
Bennett (30) DART 

PECOS 
DEDALUS 
PSI 

PROGRAMMERS APPRENTICE 
SAFE 


Barstow (31) 

Manna (32) 

Green (33) 

Rich (34) 

Blazer (35) 

Descotte (36) GARI 
Nii (27) 


1_oUU; jwjiJ 

yias- y 

<J\j 

2^ij 

152; iSC 

JiUil 

. . yisj 
. . yisj 

jA JuJl^ 

’^tA^y tUj 
’^tAly tUj 

r-C 

’^tA^y tUj 
y jU; 

-jq:7 ^ 
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jdaj 

aJ^I 


Aj 0 jIlA 


HASP/SIAP 
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6x1.uqJI9 p9JaII 6j-uiJI pBxll 
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L>J1 ^ 1 jLjjeJLi-u 1 (J-t-^a-iJl lj_A ^JJl_LILl 

CLuJ-JfcTn-ul .^j_Uj^jCL!1 ^jLjLd 4 -Lh-u ^ 

i>JL^ 5 ', 1 j 1 ^"t 11 jJa^l (J-<j_l13 p Un /11 j 

(JjL_ail ^JJt ^ * ^LiJl 

d^jJsc-A SjJLSj (3 ^J iC^LLaJl L^^j-LaJ 

p • -fl ^J-U-lIB iJ-jSLflliJlj jjVjCu_uVl 1 JL>. 

. t ^ \ ^JjLi-aXl iJJLA (J£^ i>J-A 

-(JjLi-aXl 5 jJl 2J1 * L^ ^-olj-^1 ajjt (JjLiiSlj 
L^-iSLIj 11 jL>> ^-<-ul^1 L^Lut-^-i BjjGJI ^jjt> 1 ji 

<jJJ ^ ^ ^ ^ ^ 4." ,,." ^_^IlI1 4^^j.jlI.1 SJlcL^ V 

1 ^ ^ ^ C_i_*_4-aJl (j-* ;J * * L4_4 i^Q_SL:t_jJl 

1 j—l ^Lb ^ 1 1JLA 1 1 

. 5^^u-><J 1 fiL^-lbjVl jqJjCLII 

4_j^jL!l Ijlu i5 _]jljJ.5il! 1 p'tl jj_uSL»_ij 

^-aLbj-jJLJ J_iV 4_jl 4 _LjLSJ 1 4_j_Lbij-aJl Qja ^q-jJjuJJ 

jJl_>JLl lj,L.O- (j3^ (ji 4_<_aAj jjj_<1jJjlIlI 1 
(JjL^I (J:>. U5^ 

Ij-il^ ^j^SL ^jl 5jju L^^j-l ijy^^ 
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^UikiAUI pISSJI 


LJ5^ t—L.<i£^ .c_JLLaJl (Ja-sS^ILl 
^_j_IL11j t ^ * .'"" A-ut-JjtTJl (JjjL_u 1 4_j£^jLll 

1 5 JLC, !_£ (J-SLtTuJ ^JL^-tialLa 4j:t_Li3 \j (j^ i c_t::t-i 

^.1 4J_iL^ cl)Ljj:t^ljIu_oVl aJJt tj' ^ c_t:;e_i L.4^^ 

l^_p_<_u 1 1 ^ U 1 OjS^ ^ iSjLiJLCj t /»1"4. A oVL^tt-d 

fiLaLtJl i^jLlLI ^1 (j-* iul)Vl_>JLl (J^ 5 Jl:>.1j 

j^Clv 1 jJ 1 Ljj-^ 1 ' ■■ 'J , 1 i>JLA (JiLo L^ t" ^ i 1 

( J LLaU J ^ f" O * c_J LLaJ 1 

^q-jIaHJI 4.jJ_<j^ fiLjj>.^ jL^tTn-oX 1 p'l^tl ^^JL>.1 ^ t profile 


ijUd'^ 

‘.jjyjVl c_<_*_ol_>Jl gl t-N. ..Ij * jftjJjuJl SjLulXI fiLflJj-LaJl ^j 

‘ ' 11 ^ 1 <LLli-o V1 ^ ^C—<-t-uL^tJ 1 4_tluLtlu ^ ‘~^^ ' ^3 ^ 


(_J_jJj>o 5 jlA^ ^JlJlJ LiUIij ijLuaIL>.l_i d-l^Li-oVl *— 

ii 4_Ul_jJjU 5^Lo J^LuuJ \j . 4-tJLj-LLaJ 1 4JtiJ 1 

c_JLLaJl ^l:>.j 1 t-N4.tl i«L?e_pe_4^ c_JLLaJl 5_iL>.j 0-iL£^ llil 

. fiL:t_jj:t_t-aJ 1 5_iL>.Vl 

Seymour pa 1 -Cjj_uLj LOGO ^^jJ4.ajj-La LLa V j 

spontane ous leaming-^LSJlll Piaget C-i^L^ 1 ’ '^pert 

JLiLaVl CjIjlA^ 4_uwlb 1JLA LiJJ i5_La_jj>JLl 4 ^ll.iJ 1 (J^LalLlLi 

Qja t ^ *-_)jL:tIu aLlujJ p t-s^ 1 * fiLj^ljLjVl 

^ 1 JLitIu_uLi ^1 t , fil_LjJi_a SjLo jftjJjLjj fiLoLw-Al 

j«_jJjl111 (J_uSLc, ^ ^ 'P 1 JLA 4_ij_ai3 LiJJj^ w ' "3 ^' ‘ 


. c_JLLaJJ jjj_jL_uJ 1 j-uCu (jy^l 5_] JLjlSliJl 

j«_jJjuJl ^jy^ 1 /t-s ,^Vl (il£^jJl c_tJL_u! ^1 jLitIu_ul 5_il JlJ 
SJl^L^ ^ 1 jL^t-Tn-u 1J i4^^_L:>Jl L£Ljj-al fiLi£ljJL>. (j_u^jCl 1 ^ ^Scholar jVj.SL(_u 
jLl^Vl , Li_L_u fil_L:t_i_u_a j ' JjLJE-a (3^ ^ ^ ^ 

^1 ' . tl t-N tl j] Qja (JSLl (2 >-»_<j_L 1 (J-* IjLA 5 j_iJl.>J1 

(_JLLaJl jftjJjuj ^ ^SOPHIE ,jlj_>Jl SjjLtXl jl^Li 

















^^/Dl I—LwlaJI 6Jajuul3j ^^IjJxiaUI pLSSJI 


j-o 1 j-jljjJl ^ll-s"wVl JL:t_i t 

^JJJL>J1 jLfllblj (J-* Lx-« 3 ^ JL^eTLi-al 1 4_jJt_j_LLaJ 1 4 JlL11_i 1jL>. 

t jJ_jIj>o «Lj_u1j J Vl Cj\ j_u_uJ 1 Ojrt-Jl 4 _>ij 1 » 4J 4_aJLSJLl 

t 'V t-stl ^1 t-N"wI ^ ^BUGGY ^Ijiitlu-ul 

5jj-La_a s-LLajs-i ^Lo-Vl i CluL£^ CjJLi 4^L_aJ>Jl 


i—i LjlI I CjjjJa 1 jL^elu-al. 1 1 

^JLC, *—)L_lj_uV 1 (J-t-sa^^HU WUMPUS ^ ^ 

^ ^WHY L:t_aGj-j j i L<i£^ , uljLjjrt^ljJL-uVl ^ 1 LAitTn-o 1 

clll—Lj^e-^ljJLi-uVlj jj_u^jG (Jij-ill ^ "^GUIDON ^jJ_iL>.j 

(_iJLLaJl ^ t-s" ' ■■ * ^ 1 jl)) 5_aLc, 5 jLc,L£ ^llLo tiJl_L^ ,(j_u^jCiU 4_aL»Jl 

. ^^jjusIjJLI (j_ujj jG ^ '" i 1 JjL:t-o VllLo <A t-N^ I i^Lc, 

U^*'^ *C>"J ^ ^ ^^ l 5>^ ^^ ^^ ^-Ga 




mUI U§lA«rf UiiJf 

** • (^) 

1_>J 1 Ljlx-i ^q-jIaHJ 1 1 ^l-*-J 1 '^^ 1-18 (JSLiHj j_i 

(Jl_>JLl IjLA CjL:t_iVl 5j-<i3 (Jj-4-J (^jJlj i5j-u_>Jl fiL<j_l£ijVl jNc> 



-U-I 3jjUf.,^,i.>-ll a^JJi ] - 18 jSLi 
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^UikiAUI .^ISSJI 


«Luj_A1 O^ 

iJ\JLi ^ 11 jji^alLl 1 JLs^ 1 fib 1 jj ^ 1 t L>^J ‘ f" •-^^^^tlu.uJL 1 


(_^L^ fiL >.^ LlA j^hTuJJ , 4_j_Lj_Jl 4 _^j>.1jJlLi ^_aLjj-^l JLi^ j LV1 

cursor 5_tH Mitl j^j-a LiL^LJcIll ((mouse SjLillwj ^bLoj_*_ujJl ^Ijiir^Mil ^L£Lol 

‘ I 1 t < ^ 1 JL^fc-Li-o 1 ^ ^ ' IjU^^ i ^-uj LJgJ 1 ^ l— L Qfc^ 

i4_jjt_j_LLaJl CjUlUI (Jltjc-Jl j.^Li-ijj ^1 [jlAs . 4_jJtj_LLaJ 1 fitilll (JjJLso 

j-jj_LiIL! t . 1 t-s" a fiLjl jJLu V-4^l_>Jl lH^jJLo JjJL>. 

jii£^ i (3j^ f" ^ ^ *—)jlLiX Lb jJ L>. i J , c_<-*-u L>J 1 L»_4-i j^-jIaIlJ 1 

Jj-t-:3jll ^^jIaIlII JL:« ^_yb LoJl^ 
5j-j.jj>Jl fibjiiijVl L<j_A : (j^Tt-Li-u-Uj (J-uaAJl 1JLA j.£j^ 

. ^c^AaIlII 


1_>J1 ^q-jIaHJI ^1 (J_t-:iAll 1JLA 4 -oJlS-o Lij^b 


o' er 


j_u_L) V1 i ■ <Lji Vl i l_j_^ J_i Ij-ai L^L:t_a (ji 

L 'V l-slt 1 ^.>^" (JjLljJLI (Jj>. ,,." V ^jLjlSliJl iJJLA (J-* J-AtSLll 

Li!Ln-a-(J <LiJ jftjJjLjJ ^ ^Bip (—... < V ^Lluj^ t ' ^ ^ < 

^ \ t-s 1 ^ J '*• ' ijjAc, 43j Ji^ (J-* ' Cr^ lII-li-u^u fiLiJj L?e-o Ljj-j c-dtSLi ^ 1 

(j-a j—L-i->Jl L<i^ , fit! 4_aJ_5Al 4_LjJt_a 

^n-u-4^ (_J_j_ua.AlI Li fiLujJ-*J 1 ( J LLaJ 1 Cj 1 j j Lu^ V1 j^^b 1 JLs-1 1 jJj Li-al. 1 JL ^^ 

c-bjL^1j <=> ■• <^tl i_L3L2_cj1 JL^QII ^jLaj i^jl^^IlLI (_JLLaJI 

Cj L<j_jJju O-jAjj 'J ^ O3^ O ' L.^ ‘ £l It 1 lIHj ja-jJjLjJ 1 (J-* 

(J_aAlj 1 1 ^ 1 I ^ (J-* J^' (JjLj_u-0 3-^ 

. d L*^ 1 1 

fiLj_Lj_ua_ij *J1)Lil.j>.j ^ 11-.1 Cr^ j-u->Jl 

llUjj cjI‘^‘ t LlIsjLcj /d ■* «^tl A^LAlIl L^^ locals ^ 

.2lJLlJ 1 L^lju^Vl 
(J^3t_i (_JLLaJl (Jj>. 5_jjLAo - 

. Ljj-J 1 iLdJj-Lad L^HjJ Ld_d-i ( J LLaJ 1 (Jj>. ^LdJjJa ^ 3^3 '-:i^ " 
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^^/Dl I—LwlaJI 6Jajuul3j ^^IjJxiaUI pLSSJI 


^_^JLJUJ ^_ialu_uj i^_jj:tjuaJl jL_aXl !J_i [^jJl c_JLIaJl 5 jL£:L_u_o - 

. i 4-Lm-a 

fiL_j_ajj 1I ^ Cx^ 1 ^ J ^ ^ O L)' 

1 ^ 1 ^ ^ ^ c^t-i-uTiS^j^ , fiLuj^-^elLl 1^ 

(J_<j_c. 4_j_i.^ ^j-ifoJl fiLuL-uaJl (JjL_aXl 1 ^ \ 

fiLc,j-i_uJ ^JLjtTn-ujj . ^ ^L-o^ljJkl LiJJj (JlLo [^j-xfujJl (J-SjlII 

^1 jJtZLt^V j-La_JaJ LoJLt^j fiLSjj-Laj (JjL_aXl (_J:>. 4_ulSLol ^Jjl! j\ jL>iJ^l 

j-pJLJ j i c-J LLaJJ 4 _ui_jJjlj i O ' ^ Lb i 4^jj 11 ^ 

(J.SLI 1^^ILu±a L^Lc, 1JLA j-pJLJ . (3-L*-* t 

.ijljjLjJ ,,. t V ^_aLjj-J j\ ^L_uj1 

c-bLiTuTi^^l SjJlSJI L^jJlI (ji ^-olj-^1 i>J-^ .It-s"!! (j-*J 

^LjlJI c^LLaJl p ^b cjIjJu (^1 (—bl ifiUtjLiiJl Sjj-Liil ^1 U-^Vl 

^_j_Lj_1ji 3 LiUb , ^1 aJJt (JiLo t ^ Lxfojj Ji^ C:t^^ 

.4. M .^ni oiji^vi (j-a J I rM ^1 j_jJiaIu_uJ ^ J n" a 
Cj (j^n-u-a Cjlj-u_a^ s-LLa^J ijr^ ^J-^Lb tjl 

(j-* 3 JL_u_Lj_u (J_jI_i_u_L 1 (J^ ^jj-b ^jLjjeJLi-u 1 IbLb .4_iilL?e_a 


((S ^ IbLL)) (J1 j-i-uJ (^jLjlJI *-_)!03^ * (J^ *jijL>^LiZu_uV1 

^_^LllJl jjlj-1-uJl (jj-t-*-! *—lJ* 5^ lbLl))j i((*-_) 

jj 1 Ml" (J-* ijr^ «*-J)) (JjCj IbLi c^LLaJl t. < Ir.VI 

j-_j_<_u_ij t-s^ l c-bjij-laJl i>JLA jjyb 1 JL>. Lj_i_uLLo -ijj »^jLllll jqJ_i_u 

.j^lMl CjIcj-^aU Jlloj cfluCK «Ven diagrams ^>\^)) J^ mi 


J-JtlLj ^1 (■ I j\ (^j-ll V Ml n j-A ^ <a I (j_ujJ_Ll ^1 

((S^L>.^1 4_>J, ' , tl t-N tl (iLLa-C.^ c_(-*_uI_lL1 0-3^1 jJt Lo)) (JiLo cliljlj^ 

5JlC,Lj_u.<jJLIj ((S LLa_>Jl jlj-4lu-uVl-i *_JLLail ^l_4_LjjJl (2>^L4 _j i^Jua j^l (jj-Ijwj' 

^ I /^ /11 >tl ^^jjo /^ n 1 ^ < / .<*^1 cJ^ 

. c_<-(-u 1_>J 1 ^q-jIaIlII 1 /l-s .^Vl ^,L£^jLll ^ljLitIu_ul dl)L:t_lV 

i iJLLaJl (j-^b ^_yb 4^1 ^ ^ 11j 4jLjLflJl 4_j_L£3j-ill ^1 
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^UikiAUI .^ISSJI 


5^ ^ ^ jLitIu_u_i fib i 1 ^ . .rK \ ^ 1 ^^iLi 1 cj Ij L^ 1 j ^ ^ 11 

JJL5e_d) »^jJL_u lj_A ^J£^Ltiu.U 

1 ♦ iU i^jj.<i_Lll i>jJL:tj terministic behavior ^Hp.-^ .tlUlt (LiL_j 
i L^Lt-uTi^l c_<JLLaJl uiiljJ lSU (j_uj jlLI . ‘ ,,.. a 

J O-^J * (J^J ^ ^^ f" b^^tlu-uJ ^ i (2 >^Lx-1 L4-<3 

Arguments jijj_>Jl J*\ mi" c^LLaJl CjIjjl^j aU ."^ [ 1 ^j^Tl iCjLojJL»Il 
(j_ujJ_Ll jj 'lJ5^ IjSLaj , 1 a / < Wi 11 ^.aLjj^l lJijLIojJ 

V (^jJlj c-tJLLaJl ^j-LvljJl ^j^_<i_tJJ c-oj-Sj (_JLLaJl CjIjJLSJ 

. 4_i aJLo L£L11 LlI^jjla jj 

^Ltjj tjt ijr^ 1 j-5_<_uJ 1 1 ^-fu ^_^yILl 1 a_u^jJjtrJ 1 ajj.bs it 1 j 

a_t^L3Jl aJiLoVl a_(_uljjLj * ^1 (2>^L4-i SjlSjlLI ^a-u^LiXl 

jG 1 ^ula 1 jJl 1 aj>.^ (jr^ lj-5_<_aJ 1 j 1^-><-11 c_<-*-u Lb J . L^-ba 4_a L»J 1 

LiUb , ^JL>J1 1-4^ L>^ i4_u_Lj_uJl CjL^^LjlII 

*• • •• t8) 

^Jj_l<3jJLI i^jLiujj SjlcL^ 24 ^Ls* *,54^ ‘ "^Cellins 

1 • jj^' ^'jj JLcL_uJ Cjljiab^ 5 jlc 

(^) (JjjjJlLI iy^J ^1 jbr "(t .lU i>jljj:^J 1 jb^ 1 jlj_>J JLLo 

* CcJ l 3^ bJLj y^ 4-t-i-o LlX I ^ t . 11 L-s 11^ 

SL£Ljj-al JLi_b/ (Ih^* 

aJL>. * ISbx.L^) 

'-^ 

) ijJLb^ 1b LI'. ^ 

(<—1 Lt-i-o^l (2)^ (^bt-ul t2 £>jLc.Ld^ 
(bJLbfc 4bV :uLs 

Lc,j)jj-_a Ijji iJJI_LA J-bbjLJ (J_A IjLA 

S^1!Lo bL^Ia_bblj 

. (i^j^ V1 ajjjj. <>.! 1 jJ_a 1 jjlI 1 jUJ LbiSLbi VLbi i_LiC,! *. 6 5 JLc,L^) 

LiUb J-bb^l V^V'.lLs 
S LiUb jLbUju V IbLL'. ^ 

(<—1 Li-1-0^1 b)^ (^b<-ul t2 (>jLc.Ld^ 
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^^/Dl I—LwlaJI 6Jajuul3j ^^IjJxiaUI »LSSJI 


tf j-jfc jjVl 4^ljj 


JL >>^ J ^ ^ 


-fiL-j-Sl^ 4:>.jJ_i 5 t-s,,. a t I (J"^ ^l-Ul ? ^ t-N' 11 

(J^Vl j\ i?.m_i L^lj-cl ' ■■"t 5l-s,,.a (j3^ (ji 

S ^jLjL^I lliLo 

j-^ (J-*1lS' l^Ltia-o ^jLitlu-ul : 8 5 lXcL^) 

^1 1. 

cl_Lj_j_(_u fiL^^Lc, (_JLLaJl 4 _j_uj.j?eILJ 1 (^jLj_a (j-*J 

4_j^ 03^ (__)ia^Lua O^ejLb «>>tl (J-aI^jlII Jl^I 

,((5JL>J1 aJJt (JlLo 5^^1 jlJ1 V 1 jLL (JLj_u1j ifiLj_u£^L»_a (J_aL»Jl IjL^ 

^.L-Ll j-j^tjlLi)) (J-* (J-* SjlcL^ 

i ^■—i4_<_ujL^l ^LjjJl (JjlAj c_tlsjJl (J-SlLu ^ ij-jrtjJl - ■■ 

(j-C, Ljj-^ 1 1(J^ J ^ J LLa^ I 3^3 . U> ^ . .."j 

(^3_j_i_u (_)-ia-i (J-* C-i-i-u-lJ 5jI_ljlJ 1 i>J_A (JlLo ^1 5 ', 1 j 1 ^"t11 jojIaIlII 

(J_u_<;IL! 1 (J-* g> <^l--»-" ,,. a 1 ^ tj i gLLiTfc-i-uJ 


- ( 12 ) 

ISII West 4 _l«JLI '^Brown 03^333 ‘Burton ^1 




jjy-^ fiLutill ,((5?.1 _Ll! 1 ^ 1 t-sV1» 5jj.Us /t 1 .t-s" VllLo ^ ^PLATO (j-* 

c-tjt-i >3uj^ (J^Laj L^ ^ U. .".tl ^^'-*^j ^tAitILi_uj c-(JlL11 (J-* 

‘ 5j-j 1 jJ 1 jJ^ JLSHU (Jij-LaJ 1 j-ua£ i li LitJ \j L-^i^ ^ ^ c_<_L>»J 

LaJLrtTn-u-a 4J «L5jj-La (^Li Vl Cjlj-a Cj^Ij j-AjJLi c—V (J£^ 

^j-u-lJj . 1 ^ A t /,. JJLC ^jIjlII 4^Lt.tAj»JI CjLl1-^jl!I 

jL:t_iJ j^yJt ^.ISLtTol \j jLjIl>.V1 jJt j-^Vl ^ JjlJI tJi Sjjj-LsaJLi 

i 4-Ut.U 1 aJJt J^L-O- ^-oUj-Jl . 4_|JlI (J^ (JlLoVl ^JjlII 

5 ^ a t ^ ,^."d L<;_lSLa i4_aL^ 4-L4-tiju 1 jiu-u 1 Lja-il 3-^ 

g) ^ l-s A d— l-lTiJI (J-* *—<_C,^U1 SJlC, iC_t^^Ul (J-* 

^^yl-iTu i4_L4-iijt-i 4 _ijlI L^^SLl ^ * 3 ^LLl 11 ^LLa^VLi C-^-l^-i-o 1 JL^i^ 

^jL>. (y\-i l5j^ i-dlJ-A LojLi^ Vl (JA. jgJI ^jlc, t ju.* ^Lt-U 
< _ 'U Utl ^jjju j ~~ /'"*^Goldstein j Carrjl^ c. 
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^UikiAUI pISSJI 


Ls . j»u->Jl cl)ljL^-o (J-* ^_yi:>.l jJl 

aJJt (((—SjJU)) *—JlC,!j-^ 1 ^1 Jiitlu-ol 

i t ^ l_»_i 1 (JjL_aX 1 1 J-* ^ ^ iJ ifillLsLiJ 1 JLC, 11 

/t , tl t-stl 1 4al3L^1 ^L>.^1 (J-oAj fO-^-La 3 JlC,L^ I Iji 

j-SLs (J-* (JSLtluj lLs-^JI 5jlc,L5J1 ^jla ^Jj^• 11 ^LlZu_uVl 

.BjlcL^U «^tl <d«^tl ^j_u^jG ic-JLLaJl 

jJjL_lj ^j ■ '■" ilj.j>. 5_La_j_<_u_) A-u^-iIaTJ 1 CjL jj-laJj 1 aJJt cJlj Loj 

*JljLjj:t^ljJlj_oVl (Jj>.lj-a (J-* ^1 ' ‘ 11 ^_jijtis>^ 

cHjI ljLSL^I ^^'1—a_(_<_u 1 llI— 1-u^^ * c-(—<-uL^tJ 1 £> t^ ! ,i\^\ jllI 1 ^^.x.uLj_L1 

(j-C, CjL jj-l£i_tJ 1 oJJt (j-* tjSLiTuJ ^ lA^ 4_j1c,L illi c_(-*_uL>Jl 

1j_jcl) 1 l) ^ ^ c.^ Lj-I 1 c.^1^ ^ JljI^hI 1 (j-uJj •-Ail 1 

(jjjjjJl ^ <a 1 * 11 JL:^! (y^ ^-L^aljJl ^Lrtil jlj, <a"i t .iL 

.^j-Uj^JlIII CjLpe_ul^)i_<_uVl 


^3-SLj ^ 1 LiiJ l_l ^^u-lJ )) 1 1 J_A fil-jJLc, ^ jJ 1 1 JljJL 1 ^1 

1 fiLijj-LaJ lLU j cl) 1 cl>^^^-J ' Ltiaj i j Lua-^ (j-"J •-)-* j LujJL 1 j»u->J 1 

*-_)Lj_i_u 1 ifiLLjJi-o iJLi-u-a (Jj>. 4_Lfl^ ^1 Lo 

<^11 < tiJJ j ^ cl>^J ‘ c 1>^ VjLi CjLisl^p^Vl ya icjL u i> 1 

jjy^ 5jj_5JLb ,(Jj>Jl 4 SLLi-o (^jJl llLLi-o liLl ^1 (2>^L4 -j 

(_J_j_ua.ill 1 (J-* t . 1 t-s"" (J_>J1 5_a Jj:tIu_uJLl oLjj:t^lji_i_uVl 

(J_>J1 ^1 (J_u:3jiJl (^l) L^li (J->^1 4_;1 <jjlI Cl I >ijl iSjJtil 

1JL^ i La- t>»lj VllLo ^Ij-Jl compiling 4 jUr JLLij - (L^jL^ ^ 

^ 1 r 4_j$.lj-^ IjU:^ ^ '^11 ya compiled program ^ts^j-lll ^Lj-JLb 

. LiSll 1 ya 1 JL>. 4^ Lc, 4 j>.j ^ cjr^ cl)^ 1 (1>* ^ 

J_LL<aiiI modular structure ^ i j1 »1 1 MI (jl ^Lc, ^L^jI '-^JLLaj 
^ 1 VJ - l^)-u_aij ' " 1J * ^jCu_uV1 Cj LlL^aJ 1 (Jjt::t_i 

dlljla_>Jl (J-ii3 ^-olj-^1 pL.«a ^1 ^LjL^ LiJJIi (3^ clancey, 

CjL^^LjlJI (J-aLtllj LoJ_t^ 4_u 3LL i4_jJVjCu_uVl CjLIajlJI , ,.jtl 
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^^/Dl I—LwlaJI 6Jajuul3j ^^IjJxiaUI pLSSJI 


Jl^ ^J_uS[jlI1 4^JVJlL_uV1 4_jJL 4^ 5^1.^ 1JLA ^JJl^ V L^-LuJ 4 4_J_LJ_<_uJ 1 

j ^ ^j-_4iu_i oLjj-^1 (J-* ‘ ■ It-s' Loj_t£: L^Lc, ^ L^l Vj 4LAjuj-i 

. ^jLlli! filLua^ 


. ^ftjJjuJl (Jij^ Cr^ cfl4::t-iJl 5 JljJL>. L^LsI 1 /t-s ,^Vl (;l£^ jJl gl^ 

V 5^^u->Jl p 'tl ^^14fiLuiij-il 1 aJJt jQ_uJLJ LJ tjL£^ 

^L:t_b ^JLitTn-uJ -AjO- (jSLxIiJ (jj-t-iJ tjlj J-iV 1-4^ 4j4jJjtILJl 

4^q-LCJ \j ^q-jIaIlII CjL^jJiaJ jLiTlvV 5l c-<-t-ul->Jlj . ^-uijIaIlII 

oVL^JLl OLjj-iiJj 1 ^J_A ^-Juus^uua^j 4fiL_j_4j_4-C, jLuJvV L-ssj-i-sa^j 


^JJt , 


iLljjj ^ ^ p jLirL>.V 44_4iiiL>JL 1 

^^<a-^L.LtrJ 1 't 1 Jjl:?e_ 4 (J-* ^‘ t ^^^ • '■^" tji ^ 

. ^ JLJL^IlII ^q-jIaIlII CjJl^-I L^ jJI p -q C-<-i-o 1->JI 4_4ijL4ij 
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CjLjJ-SHI ijy—^ ^ 

^qJLjlILII I—L<^ CjJL^J! 


*JlJl ^ t ^ SjjlSJI 

i ^ L£^ jlLJ ^_l(-u 1_(-u ^ 1 


L^ 4_SjjJiaJl (JiLfl-i fiULi ^^\ ^L»J1 ijLuL^-i 

4_bj-jLJ.l Cj\ I I <iL>Jlj Cjljlj-i->Jlj j Ml ill 

ja^ljL^ (jjlj^ia^ 

^LlVl j—Lo p 1 •" 11 fiLjJ_<J^ <U_ulj^ cllj.^Ll-U 1 

^llLo ^_^JIo>.l J-iS .j^jX-LlLajuaVl ?.l£^ jJJ 

(j_a j.^ jjulJ (_k>aL^ ^'^CHECKERS 

gL-t-Ti^ pJ-*3 Li£^ LilJjj ifiLuti 

(jl 4 l~i aVl elxJt 4.^ ^^^waterman 

pj La 3^La.SLj p-Lt-TJl ,,. < V c-t-i-o L>J 1 ^_aLj^ 
Cr^' «LiJL1 L>.LLo 

1j_^ 4-LL:t-iJl O-u^Lcj • L^jL-uIx^V 

PLaTlaVI jJjj:tILl l-4-ij 

pLaU-aVI ^Lc, (JjLa -1 (Jij^ tJ^ L^j^* 

p-ltTJl (J-it:>- Ojrt-iJl (jyJl (jVl 

SaL^j ^^4^L>J1 c-<-i-uL>J1 

LrfcTn-uj fiLiKjjJ L^lji 

(^PsjJlII 1 JL 4 J c (I .|L>JL 5L1 ♦" (iiVl Ci'^r i i 


2n 













l^UiiuaUI pISiJI 


J_La_LJ 1 J i LlLl L_u-0 Ijy^^ LI 1 J-pJLJ ^qJjLLJ 1 ^ l^ J 

c.«_>*j 5_L^1 SjiLflJl j! a 1 Ult parameters Cj^Loim j<a"iMiU c-oj-Slll 
^ L-LtJ ^^ 'tJ \jjt . 4_(_uljjJl 

L^L-j-tjuajj ^1 a 1 <>. iS S-‘d>^ S5*iL^ * laL^ 

JjVl »*'^^pattern clas sification and recognition -Cj^LlSLiIiII 

Qja i^lj.::tlu_ul Lijlj JUjIl^lj * LiJJLC, c_(-*_ol_>Jl joJjtJ (j-* 

j-u.^1 2 lII j-pAjj .polynomialfunction jjjlsJI iSLLajiIl ^JluVl 

fiUl VI .LiUjJ Ijl^ VllLo ^"^^Rosenblatt CjV i perceptron 


iJl 


i Simon t ^ ^ ^_^_tJl 1 j_a ^ ^ d Lo ^Lcj-j_u 

^jJlj Ij^j-i [^jJl ^1 j_A LiUIi (J-* 


L<_uVl 

. I -i i J)" < III (J-i-iiJ O i ^ J 

[^JJjlII i>l_>»jVl \jJt 1 /l-s ,^Vl (il£^jLll ^qJjuJI JjLuI 

CjL^V-^ ^ ^ ^ 54.jj_dj 4_i_Li ^Lu iCj 

EdwardFeigenbaum jaLd^ij^La jjl^^^EPAM jiL^I ^Ijjj j.j1«j 5 i^o^Lill 
ij\^ kljL^^LuJI 4 jj/Ij jJ discriminating network j_;_^ 4 “s j i~u ^Jiir' i .il i_g jJI 
^_^_La tjlSj lLUj (jj-L^ VllLo-c-tls Lla_aj>JLi ^qJj>J 1 *-_)jl_=*o ^^LsJLl 

L:tij 5j-jj>.Vl 4i_u_u^l j-pjLj cjV-*LjlX1j j-^L»_<jJJ ^LuLl p ^"r11 
di-SjJl llU j ^ <tji VJ . 4 -lLJ1 Qja cj jj^Li-al 1 ^LcJ 

5jlj_>J 1 ^LcJl jlc,L_uj (^jJl j-*Vl (J_j!L4_j 4_Li^ <-_3L£^ 

^1_^_ILaV 1 1 f ^ ^ 1 fiL^_uj^ . JljJl^JI ■ ■^tl 1 jla i>L>»jl bs" 1' 

4_j_lJj.j?eIL! 1 CjVjI_>JL1 Jju 1 /t-s <^Vl ^,L£^jL!l Jjljj 

'. LiS^ ^qIaTJ 1 (J-* 4_iiltje-o ^1jJ 1 J 


(^LS_>J1 dJaLt-u-u (Jj?E_i_uJ i 4-0-Li-LLi-o 1 cliljJi^ (^1 LlA ^_aUj-^l ' ■ ^' V 

jLIjlJLI <—1j-Li-oVl IjLAj ‘^j < 1^" j\ (J.jj_>»j 5j_ij_>Jl fidiLoVlj 

.QfAl>ij}if49;Uiy,akdf 













pxlAjLU 6 JIjUUI j^I 






. jAUmJU laMiAdf 

^ M ^ -^tl • ■ t 5 j^l-i£^ 4:>.jJ_i 4-^Ltru.a 5 j_iJl:>. ^ ^t" * 

O* (J-* (J-* 

(j-* ^_*Ljj-^1 L^-»-* (J^Lju l_£1^1j- 4-1 gLt-iTuJl L^ 5 J_iJL>. l_£ 1^14£jJ_i_u 




^^^ySLla . <L1 SLLajLll 5 jjL>JL 1 fidlLoVl Jj-* 5-*l-*-Jl JLc, 1^^1 LLa_i_IIu_uJ 

fiOlLo 1 fiLj_La_»_j i Ljt ->- 1 ^^SLi ^ 1 4 _j_ALL ^LjlI 1 1 1 ^qJjlj 

i (J1 ^ S ' ^ lS ' ‘^ J tJ^ ^ 'j' (J-* Li 1 

. LAj-^ (j-* tj^ j-^L^ (J-* ^^'-‘^^-4-1 1 JLC, 11 JL:t_i ^ i Ljj-^ 1 ijT^J 

<_j_L4_c, (J-* ^\J—‘-^ LiUIi ^1 Vj i 4—l-i-Li-u 4 JIL 0 I ijjLla^:! \S^3J <11 ^j_a (j_aJj 

. ^qJjlILII 


c-tiLaH^ i 4 _jj>.jIlJ 1 j joJjtJ fiLSjj-LaJl ^qJjuJI 

fiLijJ 4_<^1_>J1 t^Li-LLi-uVl ^J*-^ 

.5jlijl>. ^_^-saiJtIL<_u^ JaLx-iVl Ltflu£^V 

(^jI 2 JLI J 4^ At 1 1 ju^ V1 (j'\It2jj-LaJJ ^__p£)jju (_33-4-uJ 

Michalski, Cubonell and J j mi" j J-^j-jjL£j ^ .n j tlis-^ 

Sj^^^jJLl ^qJjuJI (Ji>^ 3_al£^ ciiLaj-Lt-a jJjjuiJtiJ ^^^Mitchell 


(ftkdf jJ s'iiUa 

two-space mod-(j^\!l:>.L_uJl L>J 1 -^LcJ 1 

( 8 ) 

-19 J^ Ml jj-* ^ Li£j . ^ '^Simon and Lea 4 * (^ j-11 ^ <^1 


2^5 










^UikiAUI pISSJI 


^1 JLjfcTn-ul 4 Jl£:1j.S1I 4J!Lo^L1 4:>.L_u jj-* 1JLA I 

(j-* l-I<_tIL(_u 1 jJtHj Ji^ fitil Lt-A « JlC,!3^)) j-laaTJ 1 

ji 1—Lut-a (JA^ J_a_3 i^jJLll JLC,1^^1 t ^ 1"^ ^ISLtTo fiLilLaVl 

* ^ cjW^ ^5^ 



pJ.*xU 1 — 19 

^aJjLU LiJJj L<i^))j-j^ L^-aJLrtTn-u-Li-o filllLaVl (j-*J 

^ * (Ih^ ^ ^ ^ * (^jlII^ 4-ulJ flush “ ^ 11» 

V S-Aj LJ* t ^ j o' C:r^ O"'-*^ «iilLat SjLc. (J-<J-^ 

Qja (3'jj^' Cl<-iL£^ a ItjLiTi^Vl t ' 4_xfu.a_tJl ^1 La^ 

'>»" 5_it-£ill (^SLlj V hearts ^jUJl j] spades it! 4_xflt2j 

.5jl>.1j a ^j-a a_i_u-a-^' 05^ tl)' 


.The example space f 

(j-* a_jJl_i^Jl 5 jLj_>J 1 aJlLaVl ^IjiitZu-ul ^aJjuJl (j_u_i_ul ^q_a 1 (J-* ol 

Cj\-i j-o-aldl (J-* ^■—aJlLaVl aJJt jLjIL>.1 , a LLJvVI 

jc_j_A' ^ a '1 5j-j-a-L 1 (J-a 1 jjlI 1 ^ 1 ^-a ,,. < I [^ I 4 J ^-a-aJ 1 

j ^_j?e_Lj ^ 1 t. I j *-^9*-^' ^LCJ1 ^_a Ljj-J tj' JJ ^ a' *"n ^ 1 4-ilc. 1 

C-i-i-a-J i fiL>.Llll 4_j_LaILll VJ / ^ 1 t-s • 11 aJlLaVl aUiS^Vl ^-^*4 

a_i_i_u-(J Lij , 1^ ^Li-a.1.1 1 JJt 1 ij-u2 ^nl Li ^_a-4-uJ dltxrt-i ' (J-* J -i Ct^ 

(J£^ ^llLa ace (j_ul ^ 1 J-Jt-Tn-o 1 a_aSL>Jl (J-* o-^ tj-^LaTJi jLjjlI 


2^6 













pxlAjLU 6 JIjUUI j^I 


, 1' ^IuIu_u_i fiCL<i^_a flush ^JllLo 

^Ll ^IILlL-oVI ^_^1-1j-ALo jljJaVl IjLA 


(j-uVl 

i_i ^ c-iat-i 4JiLoVl t . 1 I-n" a (JJLLAj 

. 5_ijjL-t^iaJ 1 5,,.tl ^jjGj fiOilLoi j^j-Laju J_j_>Jl jj-ujjllL^ 


.The rule space 

^Lt-TiJl fiLjJ.<j^ 5_aL»Jl j^iTuu^ 

llil i^LlLo (*—l) l_£l_t^J qJA ( 0 ‘ ^ (J-* 

t l^L_u (*—i) lJ5^ l_£1^1j_11 ^^ujj>. (!) 

: ^llLo Lll 1 j«_uuuJ L^ , iSj ^' (_£i^ 1 jja 
.CjL>>1jJ ^Liiia ^L^->. -I 

Cr^ U ^ 

.Cl)L>.ljJ ^jJjlII 4_jJ£^ fiLiila -2 

.CjL>.1j^ iLiiLaJl ^-<5^ (‘^) 

^llLo <UiLoi iiLLa^J JJLJ L^j>. Lllu-u 1 (2>^L4-J (i2) 5 jlc,L£ 

.CjL>.1j^ fiLiila ^_j.<jj>. (i I) 

.CjL>.1jJ fiL»_aL>Jl fiLtila (i t l) 

fiLc,Li_>Jl JJL:t_i (^jJl jjyJLu3^\ fiL>.L>. iJJLlA Jju ^ fiUl ^_t2aILi LlAj 

IjL^j ..^jJLjlII u_)^Ua i?.Luij£Jl u-i^lia) 4_»-ol_>Jl *-_)^Ua jj-* 

0jJt lLUj ^Lua^Lij i LLaa^ j«_uuLLJ 1 tj' ^ 0^“^-3 

LiJJ j (j-* ^ ^ J ^ Cr^ OJJ ^ ‘ ^LClU 1 JL>. 5_La_<_u_i_a 

,i 5jlijl>J 1 jLclj^l JaLi_u_<_ul UjlcLj-uj V 

. Lu^^j-jua L^ 4-u-JI l3^ 

*• (9^ ♦• ■" 

4_o>.LL!1 3-^3 '^Smith Clt-L<a-i-o fiLaJl^ jqJjljII i-LiIiiit-a iJJLlAj 

/ ^(J_ufull^ LEX oLij-J gLaJLjtTLt-ul i2- I 9 (J_SLxIIi_i ^-uai4_LajJa^l 
i(4JlLoVlj (_JjL_u.<jJJ) ?.L2IL)V1 :CjLj^£Lo ^^Luji jj-* \jJt lJlILII^ 


2^7 












^UikiAUI .^ISSJI 



(10) LEX j jjjdi 2 - 19 j5Li 


. jqJjuJ 1 j i ^j 11 

L?e_oLjj-J 05^ o' (^2 l11 jJt (iljVl 

Lo . U» l-s-^ J ' ‘ ^ (_£1^J-O '"■" t J 1 i 1 *--(JlL1 

^LLjc-^ I ' Ly^-^ (j* * -i*-^Oe_a (_3J_A CjIj 

1^ ^H-u.^ ^^^jJjLall (lljVl QjLSj [^jJl Ll5^' 11 

^ tjL^ L-* ^ ^ J i^jLSJLl ^ ^ ' • < L> ^LcJl 4_j^jj jujiuuj 

^JlJ J_iJL>*J 

4-ll13jJl1 ^L>J1 (X JLSjj ^^LjlII fiLjJLjtb t"'l Us"w^ a ^llLo Lo ^ <Ls11 

. 1JLA CJ"^ 5 JLiJLC CjVL^J 

p tj^"t11 ^^SLo L^ ^jLSJLI (xJltcILojj [^jJl ^^SLLl ^LcJl 

^Lj_>iJ lLUjJj i 4-ll13jJL 1 ^jLllJl ^^Luj-a siljVl CjLj^SLo ^^\ J_iJL:tILl 
(J-* j' ^jJtJLl 5 JlC.L^ (J-* 05^ o' Cj^^J ‘jThi-^ Cr^l 

(j-a La ^.1 jVl ^-LL tj' ^*.|,‘Lstl ^ ^t-s /11 jjVjCu_uVl 

^1 J.j_:>Jl (O-LcJl O"'-*^ *0^^ ^0^ a'^1 jj_A 03 j31 ^-aUj-^l 

(^LjlII (iljVl ^1 lA£^L!1J L^I:>.j1 Oj^LiJaHJI fiLilltje_a Cj1j2l3 ^^^jaTh-uj 

- ^ <>»a*9l ^^1 cL:tILi ^_aLjj-^ 

(Jji^jG ^ L^*-^ 4 J!Lo^1 jLjIl>.L 3 i^-aUj-^l ^jLi^ (aH-i Lo SjLc, oLSHjVI 

jj_uaj i^oJjLjJJ ^j-ITlII ^jLIIJI Q-'uua c_t^j2Li ^_oLjj-J1 


2^8 











pxlAjLU 6 JIjUUI j^I 


fiOlLoVl 

. ^1 jLitlu-uVl fibtjLjfiJl jQ-UJJtlLl 1 (Jj l-Li-Li-oJ , JiJ-tialLl 


lijikMiUi Mf^i 

: » j conjunction J_4-aj_LI ^j-c. j-ujul! «&)> 

LiJJ JLlJ ifiL4_<_ulj L_£LjU 3J ^VjJJ ^ < -^"r 11 :» 

. i fiLii-sSJ (^jJl jQ_i_ul *-_) *—) :> * 1 

L_£LJj-JU <-_3J_A (^^_l5_=*0 5jLC,LSJ1 ,J-JJl1LL) dul^lUl jJljLu_l_ul 

(j_u_4_>J 3 i ^ 1 1 J1 , 1 d-l-tJ yLil 1 ^ 

*. «LjJLJ1 t j 1 «LujJ 1^ <Ljfa2_J 1 

^ I ».< Ml t I ^ »■ a ^ * * * 

.(Clubs ^1 1 <.iVlj Diamond 5 _(_jU1j Hearts ^jiSl! 

ii _i_iLfo 4 J-lj 10 -2) (^i-ij-<ajv lJ^ Ct-^ (^ j) ^^'-*^J 

. ((__)-ui iO-U 

^LLa^cLj 

&(4-Jt4 j) 4_iia^ &(4 -j 4 3 j)a &(uj 42 j)a &(*-7J4 lj)a : | JllLa 

(c_S4 ^j)a 

(5j ,4j ,3j ,2j , Ij) (_)^^ < ;; 

& (^j-4j 43 j) ^ .^.a\ & 42 j) fiLiittSj &(^j_4j 41 j) gi .^.a\ :2 

(^ja/ 4 5 j) 4 Ml4i\ &(^J_4i44 jj) 

(5 J 4 J 3 ,2 J, I j) < ;; 

: 4_jJ Lll 1 5 jLc, LSJ1 ^i-LLi-uj ^ i 

&(x44 j) g> (x 43 j)a &(x 42 j)a &(x 41 j)a : | SJlcI^ 

(x 4 '*'■ a s 

(5j ,4 j ,3j ,2j , Ij) < ;; 

.X ^^-jjlIID 0-i1^^ILI1 ^1jlu_4_uD 


^ ‘ 1 1 ija^g^l-ujl Ji^b I ^2)-^ ^ 1 • I t 1 ^ I , ,.^ t tl 


2^9 










^UikiAUI pISSJI 


4-lL(.^V 1 3juj->J1 3 jlc.L 2J1 ^ LiJJ juj t3jL£:L^1 

^_jJLlJl (JLilLI ajjt ^Lul ^ ^L-ujV 

^J1J u I .il 5jLc.L^ ^1 JL3eIu_uLjj , cjJtill fiLusLiJl (J^ (Jj^LjeHj 

'.;J * ^1 Cj^“^ Lua-i! j-jjl1LI_i dul 

&(2 i\j} & (*-7^ 'j) ^ :3-JllLo 

&(5,2 j)4_pj &(cji2 jjei ,‘'..7i \ 
&(7 .3 j)4_pj &(cji3 
& (8,4 j)4_^j &(cji4 j)<Lxfa^ 

(c^Liu y\ & (*-7^ *5j) 

(5j ,4j ,3j ,2j , Ij) < ;; 

. I_t2ajl I -5 JlC,LSJ ^Q_<uLj (2>^L4 -i 
. disjunction J-t-aiJl (3d>^ j<i-ujjuJl 
5l ^ 1 jLitIu_oL i SjLcLSJI CjIjLjIo^I ^Lual <GJII1J1 <LSjj-LaJlj 

. SjLcLSJI (Jjtj>o 4 _SjL_uJ 1 4_fljj-LaJl (JiLo j] <‘jL) g> j ^ t-s > 11 

4 1"( aVI siLLa^L^ i^JUj-^1 4 _jjlJ HONOR 

:4_JL1]1 

(x) HONOR <: :(I0 *x) 2 luj :4-J\!i^ 

(x) HONOR < : :(jJj .x) 2 l^j :5-Jlla 
(X) HONOR < : *x)2Luj :6-J\!i^ 

(x) HONOR < *. *. (c—uLfo ix) 4_uj : 7-jJllLa 
(x) HONOR ((JjjI ix) 4 _Pj :8-JI!Lo 

;4^Ljjl 3 jlc.L3J1 ^^I-n/ 11 ^^tl ^ 1 JLitTn-oLa ^^-uaJuJl ^ t-s* * 
ix) 4 _ljj jl (c.«-u ix) 4 _ljj jI (jJj tx) 4_uj jl (10 ix) 4_uj .2 SjLcL^ 

. ((_jjjLx) (c-t-lLtfo 

(x) (HONOR) 

. 4_Sj L_uJ 1 Cj L<t-L<aJtrJ 1 (J-* ^j L:t_a 1 1jJ 1 ^Q-uutlLl 1 1 J-A j 


i 1 j J_i <Lc,(J-* LliJLI 0* 
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(ixIajlIJ 6JljLaJI ^1 j^l 


i u_) i 1 u_) ' ^ t ^j LoLo Cj L>.j JlJ Lo 4-Lag Lit_i ^ l^jTuTuj ' ^ * 1 

l1)L>.jJ_i 4_C,1 4_LagLgJl aJJt (^pgljJlsl 

L-<uL£^ <>»" t Llg_>Jl jJLiIo-l ^-ogljJl (j-*J .^_j_Slg_La *—) j i Q\^ 

. 4 JIL 0 VI *-1)^1 j 


CjL a 1 ^ ' 1 jLb i4L:t_lg_LaX 1 ^JISLloVI 4.1j_A 3-19 SjLSE-xlJl JJ_>tJ 

:4JLiJ1 


W (ijj^ < : ‘ (J- „i Ia : LLu.a .x) JUl/ 

W (3jj* ^ 


: LlI 1 ^LAJtrJ 1 j 5j.j^truJ 1 di 1 j Llu-o ^-llLls 

(^) (3jj* ^ ^ (J^-^ 

(JliJiLo (jSLlo (j-ijJl X 4 ^tj' 

4^j_4L:?E_a jj-* ^jtltiaJLl ^JISLloVI ^lllluj l-tjl-3 , (Jijj' lJL5^ ^jU." ... a j\ 

•iijj^ 6>! X 








Winston program |^Li^ 

LiJ-jj-jLi 4 —lTi^ LiJJj 4_5^gj-jLJLl jq_L»_jJ 1 4_liLol jj-* 

^ 4_l-LaI(iJ ^^uTllu^-luLo ^ 

4_i1_Ljlj 4.j>.j jCLLI 4 JIL 0 VI (jl Cj^“^ t 4- 19 (J-SLlu ^_agSjJg-LSJl 
i4_<jJju ^^jgt-ogJl (Jl^l 5jj_agJl ^ ^LcJ 1 4_jJ_<i^ 

4_dLA mear miss > t-s4>.lt VliLd 4^llLll 5jj_agJl ^L^-Lu 

i 4-Lm Llu ^ 1 iJg^g^LuJ 1 ‘ ^ ^ jLg» 1^ (Jg^^-LU ^ (^J'A-Ll! ^^Llu-U^ 
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^UikiAUI .^ISSJI 


^ t ^ j-SLjjj 4 _l^1 iJJLlA tl)' i-Lsj-iIo (Jl^l IjLA ijy^J 

J/lILLiSLI 1 ^ 1 4_ILI LILI 1 1 c-tJj-flJ 1 l-La-iJ 1^ i J^-CLu-u 1 1 

^1 4_»_ilj-Jl 5jj_u:aJl L<j_^_La (J£^ (j_u_aV (jlILu_uljJl 

M l O* lW ^ j U" Mia 03^ O* ^ 

4-lIc. tji i—t::t-l LL fiba^^_ia ^_S_b t C-Sjjuj ^ jj-Jola 

.(—OJjJuJl 4 _u_uLj_u^1 j-J^ ^_a^l.<jJLI ^IjljIu_uVLi lLUjj Sj-LilSJ! 



.« I)) ^cIaj 4- I 9 (jSLtlu 

Learning abstract structures Mn^I jAif |gJM 

l-Sjj-jlLI Dietrich and MichalsKi .n j TL£L^j <— 

. 4_ji:>.l j L^ ^Li j-uilu L_£i^ljJkl t ^ jj ^ ^INDUCE ^ft_<_oLi 

a Abt^11 dsU^^Sm ^ISLJuVI 

i—SLuajVl jL?e_i ^1 ^-oLjj-^1 ijj^J i(J.ij_ul jl ^ ' ‘ ^ o' 

‘.fiLjJLjJl jJllLa^Ll ^ft-uaJtTt^ ^1 (2>^L4-i ljLiJL>*j 
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(oJajJJ 6JblaJI ^1 j^l 


(u) &(u)j.^ 3 O : l-JHo 

(v) |_5jjb &(v)j^ & O 

(v iu) & 

(w) ijljjb & (w) jji : (y, X, w) 3 0 : 2 -JI!Lo 
(x) & (x) & □ 

(y) &(y)& □ 

(y ix) & (x, w) & 

.« ^ L(ji_d 3 3^w^^ ^ 


(V iU) :(v .u)3 : L-Jlla 
(y^x) & (v iu) ,(y iX ^w) 3 :2ijl!u^ 


j-IL£^i i(v iU) i Cj iJoj—tlo Jaj^tTuJl ^LLLi-u-i 4_Laj 

.BLLsjlII 4ilLa^1 V 1jUjL>tJ Cj l_4-u)JuJ 1 

> syntactic vector: fiLselLo 2t>,..\^ 

<(v) J^i(v) i(u) 

‘.^^jJIilII (jSLiUJLi <UiLoVl S^Lc,! 

'.2 

(to-® ‘,>0^ ‘to-® 55,-J^ 

JL:t_i i2 ,,,J I i 2 i ijJllLoj I i i-(JllLa 

:^_jJLl<Jl L_tLju3jJl ^Q-uutlLll jL:t_iV 

(* i^L.^ i H< ^ i*) 

. ^ ^ -a ^ fiLijuaJ 1 ^ 1 


‘.jjjJj La J_>iJ 4 j^^_j_uJ 1 ^^L»J1 ^ljJtIu_uLj 

(v) & (u) eijjb & (v iu) :(v iu)3 : l-ilaj-ii 

(v) & (u) j-^ & (v iu) :(v iu)3 :2-il3j-*flj 

Lo ^ CjLji£L 1JLA 

SJl-ljk 4_jL:^J 1j_A ^ j •-^Jdi 

. a t:^"w V ^11 jLjIl>.L£^ ^^^3 j-t-oJ 
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l^UiiuaUI pISiJI 


(13) 


'kodratoff <-_£^ 1 j-i\^ ^4_^LJu-a ' l) 


AQ11 

Jl^Ij.^1 5_iJLjI^IJ 1 ^kiJU L^e-^-La a3-^^i IjLA t U ,^\ 

. jj L>Jl 1 ^ ^ < ^ •■»- " t 1 1 J,U->J 1 ^_a J 1 ^ L-1 Lu V 1 

Vl iul)Vl_>Jl ^a-lajt-a fiL?e_pe_u3 cliljlj^ j»u->Jl jL^l Qja 

iJjLA jLJt_jV L^ (J_u:3jJj ijr^^ ^ J Cr^ 5_ij_»_t^ JL:t_i La SjLc, <Ul 

jLiTt^ V1 LajL>. i fiLLjJt_a j-^L»_a j jjy-ujjLi La lj-u£j iCjljlj-aJl 

. ^jLllll 5^^ Lo^j Lfl-ij-^ ^t-N*' V fiUl La£^ i(^_^jjLj ^1 

a / <>."11 CjLajJjtil (jr^ LlA fiL>.j-l£iJ (^ jJl jmL>Jl ^_^_lL 1 (JlLall^ 

, U» ,,. dj , l^-a 1 jLitlu-u 1 Qja ^aJLCJl ^-alj-J (^^La-i (jSLtlu 4JiLaVl 

JLclj-SJJ «L»_4_j£^^pJ 1 5jj_LsaJl ^j-oALi AllLaVl <LcLj_Li3 lLUj fiLajj-Ls 


RysZard Mi-^_^ 




jJ L£l^ Jij ^jtL) 4_La_<_u 1 ^ AQ 11 a Ljj-J ' 


JLC,1 ^ j-JjJialL! ^JLitTn-ol i(^j_L^l 4_»_aL:t_j ^'"*^chalski 
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ij ^ ^ 4j!LaVl J tl CjLlj 


^ LjlI 1 (J-* Jj ^^ ^ ‘^^ L>^^' L>* 

ui)Lj_t-£iie_iiJl ^jLc. ^1 ijj iL_3j)jjtil ^^^4- ,^r,tlj puameter value pairs/^<s_^l 
JL^tjj L^-La (JSLI ( 2 >^La-i (jy^l (J-* i-ilLLAj ^ 1 -u.aA. 5 J_aIL>JLl 

. ^ \j-ui£L jj>. fil_tSLa-ll (^pslj-c, Vl JjLc, tjL£j 7.2 (^u 

‘.1 ^^u->tJl 1 a 1 t-sg^ I 3 JlC,L^ ^llLa IjL^^ 

^jLc. j-^ ^ cjL^I (3bj* ^^1 

4^1 4_i CjLLJI & 

i4^l L^J & 

4 _j^jjl 4 _ajj^l ^ Ln ^ * 4 lLjL-i 3 V ^ JL^ CjLuJI J J->* Q^i 

4jL_aL_o ^aJju ^Lj_u-a cl)VL>Jl j-;p-i JLc,l(—SLflill^l ^iSLifoa ^_aUj-^l 

,^." t SjuJJ^l aJlLaVl ^^j.a:>. j-Li-u tJj' ijr^ * ja^^LiXl jj-* 
fiLllLaVl ^^j.a:>. ^^'^J‘d -1 LaLc, Lijuaj ^>-4" ^ 4,^y\_»_a 


fililLaVl 


^ La- : ^ 


J-t-tTn. 


^ Cr^ 


3^1 IjU^ JUJL:&ILi lLUj Jjt-i .aLuIu-ul 
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pxlAjLU 6 JIjUUI j^I 


AjJLjjlII 1 SjuJJkl 4JiLoVl (^l) 

^ ^ 'J * i—tiilLrEJ 4JiLoVl ^-aUj-^l '"‘" (J^ 

fiLl^ aJJt l_uJL>. jLL^I ,4_uj_Ai LAj^I ifiLLjJtJl jLl^sJ 

340 Lj^^jlc. ^Lljj CjLjL-l-cJI l-^jl-3 i ^Lt-TiJ 1 4_ji_<jjLl diLu 290 p 
, (cjLu 295) 4_LjjlJ 1 (J-* 5 J-<CLt-u-l 1 JLC,1j-SJl jLtTLvl 1 JLitTn-oV 

iPL d-La-i-u-t-L^ al-t-i iJtJLA ^LtTJl 4_jJ_a^ iS-^^3 

j,u->Jl jl(jj-5 5_i julaHJl iLajj-LaJl ^-p-^ (JjLa-Ll ^_aLjj-Jl 
(—SLt-ajVl * j^j-ifli_Jl j»u->Jl AQll ^_aLjj-j 5JL>. .PD 
JlcI Ly^"^ t AQl 1 4jLjU-i3 1 ■ 1 t-s" lLUj f . 111^^*^ 

CjLa-us i Lu-uL-ul A tl c-(-»-1j (jy2i1 

Qja 5$,L^ o' JL^ iSj-jjSLll aJJt . JL^LUJl 

jL iTlvV1 cjVL>. (J-* /97.6 tl PL ^t-s* * L)'^ J-2^ iPL 

ci)Vl_>Jl Qja /100 PL ^1 lLUj / 71 ,8 (_JjLa-o 

L^_t^ (J-* o'^ 4J_aI<->»Jll cl)La-a_jJt_iIIiI<Jl (J-* J4 _<ijL^ t 

di-iL^ (^ j-I' jJl iPD ^_aLjj-^ / 96,9 (J_iL3_a ^ j ■"■"tl 

.(J^l ' 1 l-s4.tl 4_i_i_aj d-aI jLitTLi-uI 'O '-^^'PT 4_ajL^ 

<La-la-iVl iJJLA jLu^l (3->^' LlJ 


(jjOJ' LiJJj ^LlaluD (Jij-iij ^JJt ^a-LcJI 5 j-j.j_>J1 

^_a 1 LLa_i tiJ LLA ^ L£^ JLiS . 1 1 ^ja j 1^->»31 a 1-J 

SaLflSLi jaJjLjJl ^_alj-j (J_aJtj-i_uJ - tlj ^yu j^LLIIlSD (^JlII 

j] intermediate conclusions 5Uj.,.j ^llu ^1 jiir". .il ^ d U"" ijy^ 

La jJjj (jy2ll 4 _j_u£jJ1!1 jj " L)' * ^jLuJI JLaUju \ CjLjj:t^ljIu_uVl 

(^j^iTu-lJ 1 j-_j_j_>Jl ^jOt_ILj_u_i L-a-t^ i^Jl_>J,l 5jijJL?e-a ^_aljj-^l 


^JLSLjot SjLc, ^j3elLuj^ (Jj ifiLo-Lu^l lXcIj^I jJVjCu_u^LJ 

/a 1 "t 11 t"d j 4- ,"■"!! ^ ' 94 .jj>.Lu^1 JlC,1j.^ d-aI jLitTLi-uI 

' '• 1 (J-*J '^‘"^' (Ih* ^' Cr^ \-ujj 

. jaJjLUJ 1 ^_a Ljj-j 4_La_i_u 1 ^ j-u-aHl 1 1JLA 
(J-* 4_Lal£a_La PLLa jJjj (jy^' JlC, 1' CltLa:>. 

(j-a fiLtSLa-i (jy^' 4_ijJ (j-a^ ^_aDj-^l 5J VJ i' ' ".*" 
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^UikiAUI pISSJI 




^ 1 J-JtlLi-u 1 i(_)ii_AJuo jl_>»j^l tj|-3 iljLA ‘ 

J_C,lj^ p a ?-lj-j_>Jl Q.j-u^eD-uj\ cl)VL:t_a 

Cr^ j—j-j-i^l tJjLjiJ 5l ^ U"tl (3j^ j-liilll fib i '"'.'J 

j»u->Jlj CjLojJLjlXI ^Lc, ^jLjlILI 5 J_iJL>. fiLSj^j-La^j 4 ^JlC,1 ^ 


AM 

4 jj^^Lu-u fiL»_aL:t_) ^ ^Douglas Lenat cjLL^ 1 jla c_(I1£^ 

fiL:?E_>Jl 

L:t_aLjj-j AM ^j-u-lJj ^ ^Lk-TlJ 1 4-aJLitTn-oXl Lillll fidjLjLl fib^jJtXl 

,^;-A_4_4i.::t_ILl 5 JljJ_>J 1 fiL5j-ji_Ll ^jL^tTn-uj V fibV fiLaj^j^b ^q-LkTiU 

j-b 1J-J-! L_La 4> t ^ i j , fib Lb Ltfiu^^ 1 j-bs jjyb fiQla_xfiij i (J jjLj fibtSL!j 4 fiij 1 j 1 

. fibb ^q-LCJ 1 ^-o 1 j-J Cj Lj L£Lo 1 

5 * ^0—1-A Lia (J-* I I ^ fiLbj-JL-o 5 JLC, LSj AM o Ljj—i 1 t-b*^ 

cJlfUl J jJajl) stmctured objects 4 _l1SLu^ cjULj^ mi ^ 

4fiLj^l_ILij JlC,!^^ fibbjJtXl ^.j?E_>Jl Qja ^JlC. ^Lua^Li ' (j^ 

.5jbJL>. fibJjVl CjLjLjSLJI t ^ 


AM4^taiUiL&lf 

4lJ2j^)jl 1I1 btl ^^j_A standud fiLu_4/L^ file 

4 4-4^tb Lbsji bJLo^j -^-dJ«^11J 4 CjL^j.4jl! 1 4fiL4.t^LjLLI fidlLaVlj fitiiLdVl 

fiLuj-A^l fib^j jJ ijr^-3 

prime numbers>: ^jVl j1jlc,V 1)) tjLiSLI ^_^LU1 Jllill 

4JjVl jljLilVl ; p ([1^1 

'. l-ojjjLLI 1 

2=(x) divisors j<ujilji!l (j-o JJLc. 
y = X j! I - y < - (x I y) (y V ) = (x) ^^j\ ; Jj.«J,l 

23,13,11,7,5,3,2 -.aJlai 

gL:rj'» jljLC,! :Cj1 
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(oJajJJ 6JblaJI ^1 j^l 


(j-a 1-4^ 4j rj-a- jljx.! 

4_Oi.jj «L?e_jj:t_t-£5 j1JlC,1 : Cj Ljj-£ 5j_t-£a iJI 

<L:rj's- (.^tl ^IjLcVl 

2 jQjN. jJiijl) 800 :4_4 j^1 
<_JI_IL11 Qja ^jVlAM oLjj-J ^Jl?eILi_u^ 

jL:t_i^ j-_j_<_u_i t .U. w>.tl < LjJLc,L_uJ (jj-Aj i 1 j-u£^ 

.3j-ijl>. 

cii-iL£^ ‘ ^ (f^) ci)Lu^j_<^:ij>Jl 0-1 L£^ llil : I 

»OLj_u31 aJJt (J-* AliLol jL:t_il 4 _jJL>J 1 fiL<j.^l 

(_)iaJLjJ filllLo! Luajl (^) fililLoVl tjM 

.Bjlijl^JI ^j ^j^ 11 

i(I ^) j^T 4 J 1 L 01 (^) <uiLoVi o* 

.(I ^) jjfc (^) o' ^JL>*-* L>^ 

.pyaj^flU *(' ^) tJ jJt (^) tji tjji 

function fiLi-j-lij ^JL:t-o Lo 4JlLo^l ^_J.< 1 :>. Oyiajl Ijj ,3-y>. 

. ^' JOfc-Li-o^' 

4-C. C.«^o Lud 1 ajjjus c-cj-u^l 

■ ,,. a 4 ->ijLL!1 

»ljL>. ALla AllLoi Lo jL>.j 1 jl : 4-y>. 

. 4-lo-aV' (3:d-3 ^j-aTi^'j tC-i-j-i-uJ' ^1 (JjL>. 

1000 ijr^ I "^0-^ fiLt^^ytXl <L:t_>Jl <Ln" * LLo^ 

■.^_^jJ_i Lo^ <L?e_u_tJl 03 ^ i JJlJsJLI y<_ol^^l JJLC, 


» I ^ t ^c-<-u ' 1 


j.aj^ 


ji1jlcI = 




\1 


I t 1^ yt-u L^j j 1 hXc, I ~ I f^uj L^ 

.. .. ..il3,ll,7,5,3,2 yi_ul (J-* ^ -iJ-*-i Jlc,! — 2 . yj_uL^ 

.. .. J69 . 121 ,49. ,25. ,9 .4 3 L^ j'jui! = 3 

1JLA .4-LO-At L^ O"^ 1 JL>. ^ ^' oLc,j_o-:^l tlj|-^ ^ y>d Lo-lLsj 

. 2 yj_u L^ (jjd^ l £ ' 3 * ^^ jjljIlj_uj ^ i (2>^L4 -i I yj-o L^ 
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^UikiAUI pISSJI 


jJa-JLl 3 i4-ol3 jjJL>. L^ 3 L>^J 

5_<i^ ^ LS-lLsj , jl JlcVI :2 fiL£:j_4J?E_a 

. U^la 

4^jjlL1 ^j:?e_>J1 3.^.'^"' 3j_ijl>. AM JlI^ Ij^SLaj 

j_aVl i5jLjJL>. ^L^jjua L:t::t:>. 3-^^^ 3' ^ 

. ^q-LCJ 1 ^-oIj-J 3^ \ j^iTn-i jJ 1 

SjJLSJI t . 1 t-N""j 3^ 1 t-s" < jftjJjtliJLb 

((4_^j-jLja ^_j?E.j>. LlLj_a)) 5j_iJ_>Jl 4 _^j-jlJL1 ^.j:?e_>J1 (_31_3iIl£^1 (jj-L^ 
. 13£Laj ,,({4^jji-o 11^"" Lajjju metaheuristics 


BACON -3 

i4_3fl.j^j-u_aVl (—aL3u£^ 1 (5 jLc,1) bacon -3 

iperfect gas laws ^Llll jU-111>31 ^ jj^jl ^ 

rib iOhm‘ s law, coulomb‘s law 

SLLajtXl CjLjLuJI 4_3jjl11 ^.j?e_>J1 

.liLIj jju t ^^ jLjlvV i^yXjuj^ cjLlIsI^jJIsVI 33^ tiJLI3 
(j-iJJ-C, (jaj-jJLla CjL^^IjlJI t—£L3u£^ 1 SjLjAll 4_3 jjlX1 ^.j?e_>J1 3-*J 

:^LU1 

. 2-^ L<ii^ I La j-jjLla Cj jl jjl 13J 

c-<-t-u->> 1-^ 5jLil3^ 5^3 Lc, tj3l 

^_aLjj-31 t u ,^."*C t i5 -19 ciibLuJl ^-oLjj-31 «;LLic,l_ij 

PV=nRT jLiJl 

(i_LaJuiaJl) p ^1 t ^ ' Vjl ,3-^^J--* Cr^ lLUj ^^31 

i_LajLjt2aJl *-_)juu3 3-^-=^^ w-2 ^ * ^^AjLSt-i L^-a (^qj:?e_>J 1) V Lai^ 

5 a j ^ 1' (j_u_ijj . U» ^"r' 4_tSLlj . LuIj (j-a3 ItJ-A ^1 JL?e_i 4jl Vj i PV ^aj:?E_>Jl 
Lai^ 3' cb—Lj>.j ,4lLilj (5jlj->Jl fiL>.jj) T ^ ^ ■" LoJlI^: 

^ ig" aj^3^3 ‘P^/T ^_aLjj3^ b.' < i5jlj->Jl CjjI jjl 

jl jLc, 1 jLiljUj 5j-jj>.Vl 4_j.aSLJl i>JLA ^1 ijyJt fiLulllll a jlj .6-19 3^*-^^ 

iPV/nT 5 jlijl>. 5-a-<-u^ 3-^^^ ^ N *11 jLi La-a t 4moles‘n 
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pxlAjLU 6JljLaJI ^1 j^l 


(J-«^ ?.l_tj|^ . <GjIj 7 - I 9 Jl^ (1)-* 1^ \-^ 

. 4_aLA [^Jijj V L^l JL:t_i 4^1 Vj CjVLiIt:>.l jJa-JLi ^ 


Moles 

Temperature Pressure 


Volume 


PV 

1 

300 

300 000 


0.008 320 0 


2 496.0 

1 

300 

400 000 


0.006 240 0 


2 496.0 

1 

300 

500 000 


0.004 992 0 


2 496.0 

1 

310 

300 000 


0.008 597 3 


2 579.2 

1 

310 

400 000 


0.006 448 0 


2 579.2 

1 

310 

500 000 


0.005 158 4 


2 579.2 

1 

320 

300 000 


0.008 874 7 


2 662.4 

1 

320 

400 000 


0.006 656 0 


2 662.4 

1 

320 

500 000 


0.005 324 8 


2 662.4 



jUJl ^ ^ oLii^ 5—19 Jj 





Moles 

Temperature 

PV 


PV/T 



1 

300 

2.496 0 


8.32 



1 

310 

2 579.2 


8.32 



1 

320 

2 662.4 


8.32 



2 

300 

4 992.0 


16.64 



2 

310 

5 158.4 


16.64 



2 

320 

5 324.8 


16.64 



3 

300 

7 488.0 


24.96 



3 

310 

7 737.6 


24.96 



3 

320 

7 987.2 


24.96 



^^ ^ 0 1^^^/T' jLip-i jjvj 5—19 

6-19 




Moles 

PV/T 


PV/NT 




1 

8.32 


8.32 




2 

16.64 


8.32 




3 

24.96 


8.32 




PV/NT ji j^\ j^, 6-19 ^\ 7-19 Jjjc^ 

jjf j moles_ii ijs- N J:-^) 


Lai L^V i 1 J.j>. 5 < ^ a ^Vl 4_a jJtIu_aJi,l ^LCJl (3j^ oJljLo 
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^UikiAUI pISSJI 


Cr^ JUiItAJ L^jV j\ cl)VL?e-o ^JJ a 

p t • " 11 c_<_^Lj_u1j (3J“^ t ^ 1" " jJjLSJLI ‘.5jLoL>. 4-L.i-t^j3 uLiL^-iLi 

. LaL^-J fiLillL:t_a tj' (—S^llo-Li <LuL_ujV1 

jljj-j ifiLj_a_j_aj>. gL-L-a^JjtJ cliljJt^ L^ ^_alj-^l jj-* jJjIsj 

LiJJ j ^_j_t-a_u_uj , L^ 1J i ^j3 i 1 jGJ 1 Jju V1 L^ 5_j1 1 

. JLC,1 J-^1 (j^ 5 JLiJlC, L^ ^_a 1 jj JlI^ ' J 

- (J_LaIu_u_a L^_aLai ^aJjtjJl ^_alj-j ^1 
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O L2_t_i-La3 \-^ 

CjLc jJj^IL<_aI.l ^ «^Vl 

fiLajL^ Sj-iJLc, Cj\ j-Li-uJ (JiaJ ^ji (J.aIl>J 11 (j-* (jr^^ 
4JijL^l J-uTJI CjVjL^c-a Cjj.^ 13 I . Cl»-?e-i-U VL^c-a 
L a j-iJL2j t 'S 

^1 Lil—tTo Vj i j-_;_t-ia_a_J 1 ^_^JLJLl ^ ^ ^ 

^_j Llil 1 ^ i V J i ' 1 jj_aAll fiLtlaj-C, LlA LuJ j L:t_a 

CjljJJLaHJl ^_a ^Lc. (jSLxIuJ LuIjjJLSj cr^! J'J 

Cr^ ^ ^ LiiJ V1 

cj Lj_i_u L>J ^^LiUl Lrtiu_u 1 

gLi-i-all Li Lulj-iJL^ Cj»( j_u_al_>Jl (J_j_:>Jl 

1JLA ^i-g-U^ 1 1 t 3"* 

p tA. M1 j £Lj_ft-j_i_LaJ 1 CjULUI 4_>JLft-a La-^J t^LxSLlI 
c-t-t-uI ^jL^e_a A t Us «^1 ♦ 5j-uj>JI 


CjLiLUI i^jja 3jjJL:t_a 1 <^j ^ ^ Lalj La-^ 

fiL-L^lj-Jl ^L>J1 (J-La aj-xlc. CjLlSju ^.t-stl 

^_a 1 j-j j_a-a-t-a_a j-La_Ga^ , L>J, 1 1 JJt fiLuGlliJ 

1 ^ ! 4_j_»_j_i_LaJ 1 CjLjlUI 4_>JL»-o 

iJjLA ^V LiUlij ^ Vo,,. i & CjLGsIjJIsI ^a.^j?E_a 1 j-j 

(jy-^ » i ^ ^ 1 ^ l-*-J Lj (J-t-saHj V ^_a 1 1 


26 S 
















pISSJI 


E_1 4_JJt_J_LLaJ 1 filLuJl ^ ' Lo (—SjJLJ tl)' ^ISLTlU (ji ,,." V 

^JJt jJlLa . 1 ^ ■ "w 1«^ 1««>> 11 j 4jjjtill CjI 

j^i) 51 /a cjLU^ (j-* Allst-i (^ jJl ^^l£L!l ^1 cjLJaljJlaVl 

^jj-SLj i(4_^LlJl 4 _<iJLSL11 (J^_5_i ^1 (J-^ gL<a-l£^ (J£^ jl»_i ‘ tjl 

SjLcj t4^LiU ljjJL3t_« y\ <aKlI.I JJLC yjS>^ Cjljj-illj c-4^1jlJl 

. ljL>.lj 1 <^4. >•:. La 

yja 4-Ll 13 CjLlaj JL>.lj CjJLrtlLa 4_jJL>Jl 4^L:tILJl ^_alj-Jl j • 5"j 

Ltiaji iJJLlAj i5jL>.lj (J^ Jjtj 5j-jjua^ 1 ^ .">^1 ,jl c_tCjl aKtl 

Lai , 4^1 5 l-s /11 4_jJ >.^ yc. ^L_ujV1 ^gSL^eIlLI ^-alj-J 

SjLc, ^ j Ls" ' '■ * ^ *-_) (^Vl 4£j-tIo ^_aLjj-j (J^-* 5 a, 15" 11 ^_alj-Jl 

i 1 JL>. fiLojiiaj L^jV 4_LLa-«-ll t ^aljtl (J_aJLll ..." V iCjLaiSLIl yja c-sVT 

i4_Lj_»_a J-*-i 4_LjJt_a CjLai^ CjVLalo^l <—iLi-ojk JLaltAJ )jy-^ 

• {y^p-u±jii 1 Lt-ui 1 L^-a jL^e_Lt_u_i ^ ^ ^XJt^ 

. J-aVl 1 JLj_jlj L^Jl^ 1Jlj>. JiJJljtc— a j_^LLaj ^jLi^ ^ 5 ■ < lLULlI 

4JLL!1 (^l) 4_]^I1SLL1 4 JlL! 1 CjL:t_it ^-jLu 4^ ^jLaliJl JLalut-u-u^ 
lj-_La£^ LLs^-iHj i(^_jjLiil 4:>.jJ yc. c_<-*-uL>Jl C-i-LkJI 

fiL:t_LlLi CjLaj_L»_ll ^1 j_ 5_3 jj-* 4JL>. CjJL:t_i La^ 

*Ji)L-a^_LjtX 1 ^L>.^^li-u 1 5jLc, (_J_L^Iu_u^ ,4j^tJJl 4JL_ujJLl (J_al£LJl . ,.5"!! 

jt y ^Li-u-l 1 4 ^jjlX 1 5jLc.Li-u.a-i (jy5:>. i4_5jj-LaJl i>JL^ CjJL5^ 

JL^l Ijlj^ j-_j_t-a_5Jl (_^jlI1 ^jl5Il!1 j a"i*j < <>j ,pragmatic ^_^L5ll 
^1 (2>^La-i L^j ifiLusLi- ^L^_a-i ^Ll 5JJ 5 ,^4-" a Chips cjL^L^j ^Ijiitlu-ul 

Vj l—LLa i JL^ 1 j j 1^^5-a ^jSLuuJ 4^Jltitt_a Cj LjjILi-u-a 1 ^aTn-tjj 

jjyl^ L^-t-a (J^ ja-AL-u^ i^Lallj ^^^Lt-ll CjLaiSLJl jLjIo-l ^llLa 

. VLarL>> 1 1 ' ■■ 5" 11 ^^1 (J-t-iS1 ^ ^ iS ' (J"^ 

(j-a JljJLjlJI 4_-ajL5Jl 4JLj_L5Jl iJl) 1 j_Li_uJ 1 (_^l^_i_uVl j-ajLu_uj 

uiiLiJLlLi i"'ljl ,,. 5". ,.l ^j-JLi cjULuJI JlcI^^ yja cjLajJLtXl ^Ij-jcTli-uV 
5^1 aL£^j aLb (_£JL^ 0.rt-iJ1 ^^■aTn-u-n-u^ 14-tJt-t-LLaJ 1 

'j 1 j It 4_aLjLll JlC,1j.5J1 jLiTiC.V1 5jL>-I i^jL^tTn-oll QjL»Il11 

LI 1 5 a J L^JljL>.j 5 • j .U> ^1 4 JVI ^ ^JCrtTn-oXl ^jlj-lLsj 
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J . ^ "t ^L 1 J_A (J-* ^ JLjtTn-aX 1 

^j^SLu_u (_|j ijL_u.fllu_uVl S^jjtXl 5 jlc,1^ Qja cjLojijtXl 

i^JLp lLU jUj i 1^L»J1 j-j£L^l LajLc,! I iTil ((fi^JjL^lj 5_3Lua_>Jl» L^ 

. 1jl>. JljjljJI ^_^JLL1 LiUIi ^^SLu_u l£^Lt-u 

^n ^ c-tlLall^ i J^ 1 fid:>. 1 j-fi Ij^ 1 JL^jJJ (J1 jLoJ 

(_^j-LaJl ^ j t^" . .■" iCjljj-iil (J-* IjJlC, .t-.' 

c_t::t^ , key words fiLjj>.LliXl cjL^ISLJI (—SjjljJI jj-* J-*-^ l)* 


tt-stl cjLiill jjy^ (J-lSIu-oXI ^jlSIlJI jljj>.J 
Vj_i i<L_i_i_oL lL 1 J->»J ,,U» ■ .>»tl ' ^JL^eTn-aXI ^ j'j^l 

jLlit^ t jJa-Li 4 -lIc. CjVLCo-VI (j-* 4jLLiC,l jj-* 

(^^Lj^JJ fiLj-iiu jl ^LLiVI ^ ' ^1 (J_<i_i<->»Jll (j-*j .cLj_i_ul_tj Lo 

cjIj_u_uJ 1 Lt£!_4^ 5 d J, ^ 11J manuals cjLi_u£^ (_P-* 1 a 1 


^ '^"11 ^_^JIL^_aX 1 (J-* (J^ Cr^ ‘ \->iJ (J-*-ilLl 5j»U->J 1 pks'l 1 C-tTl-U 1 Jl2J 

<Lj_j1j-j>.'^ 1 (j-* (J-lSIu-oXI (Jj:t_u_uj , 

. LAj-jjJsaj J1 1 A, \ t, ^"11 a t t jl tl 

Qja Cj LLo * Cr^ l£ C:t^^ ^^ ^ '11 (j-* ^^ ^ L>*J 

L^ 1 Jl^ a 1,1 ^LcuXl 5 JlCL t-fj-^U jLcl 

5j-.j_>J 1 ^^-SLj (j L_j^ V1 * cr-^J * ^ JS' "' ^ 1 lJ 

»I 3^^Lt_t.<g> a_La^ C7 ~^ cj Lt-fj-t-u^^ 1^ cjL^^^.uiuJI * d 

Lli^^ i J L^ Li-aj>» 4-i-u-i-u^^ 1 (2)^ JL^ I ^ I a c—<-i-i-uj^ i 1 

a^iA-tI aJLA (JiLo ' ^^L»JIj (^jL-saUsVl (^^^IL<_aXl A-l^-aVI l)3^ 

a_5LdoVl_ij .^_(_ulj (_^LLa_i tjy^^ ^ ' ".* ^=^XlLo 

L-<uL£^ Lajljj_=*oj Laj-jj-Lij LuIj i 5_i_u-i-o J-a-U ^LoVl (JSLiTuj 

* X^JLrt-a aJ_iJL>. CjLojJL»-o clij-SlJ_iJL>. JL?eIu_u 1 
cHi 1 ^ LJu-t-i-o^ 1 (J_jl_i_ixAj ajJal_>JLl j-ULaHl ijJ^_L^l *.4^11111 

JaLi-u-ai j-Jj_aJlJ fiLaj^kJl Cj1j-.j_>J1 4c, j_<jj:?E_a ^JLaliJ j^yuaLUJl i4^L<;!u_i_uVl 

Cr^ ^ i4^^LaJlj ^jl (JjLcaXl 

t ^ ^j-A-aj-afeTn-fj-U <—S^XH^Li aj-jL^dl ^Luu.A LJiXlit_u_uj culjLiJI 
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pISSJI 


jj d ^ ^^ cIh* cjL^ tlLa_i-saJL 1 ^s^' 

t ^ ^ .^«_^jl_Lo (J-* ^ J '"‘^' ^c^Li-*-ul:>- ^lLsL-u-u ^^^JLitTn-uJ ^L»J1 

i cjLjL tia_jA!L£^ fiLjjLjjiiiJ 1 cjjl^SLll 5JL>. 5 jlc,L_u.<iJJ ijJLla ^^£Lu_u 

jc-la-til • * • (3^t-La^i-A^ 

(J_<j_*Jlj p ^ j ^jjLtliJLi fiL:t_j_ua_tJ 1 s:ljLilj l_£1^j_L 1 pSLrtliJl 5j»u->Jl 

. Ol p-jia-uJ (Ji£^ (Jji^l^ILo 

(j-* <-_3^JV1 CjIj—xHi-C, cfltirt-iJl j.^n-a-Li-uj 

5_4-aL^j architecture, 5 jujl:k ^Lb c^L_u! j-jjJaj lLU j , jlc.1 

^1 hardware ^LIjlJJ fiL_Lj_u_tJLi ^ i!:.u^ 4^1^11X1 4.>»JljtXl 

i^jja 5jLijLc, cj jj^Li-u-a (j^£Lu_uj , Software 

i?.L£^jLi L^jJl ci)ljjib_aXl pjLitiu_uj ^1 L;4^^ cl) Lj^iLl^j-^JLI 
CI nr 1 j ^1 iSjJU 0-* (J-^ ^ (_)-iait_xiiJ (jj) p^J (j-^ 

.p^jJl 4 jjJ IjJ Lo 4 jjJ dUL^l SjlcL^ 

5jlj_u1j 3^ ' ^SLi-JuJ (j_aAjj 3^^-*Iu 4_flJlL?e-o 5 j,l.o- plbj ‘ ^ '"j^" ' "J 

pibJJl 1 ^ jti fitjKjH ^ 1 .^ . ,1*^1 ^ ^ ^ ‘ ~' 

iCjljJLj (JlJ-i-uJl lj_A (jr^Lc. J*-^' Cjj, "tr 1 IjJ 

^j-^4-) 4-t-<-fjJjL)j i^Xlbo A-u-LaJl ,,. > ,.V1 IjlSLa^VI 






;Lu 


'5 ' '■ a 1" 11 Cy^ a_5jjLXl (J^ 5j»u->Jl plaJJl 3 jij?eIu_uj 

i L^j-djJtlj-uJ 3^bILt^Vl jl i^jja 3 S ' "" 

cIj^ Cy^ 3 ^ c) ^ ^ ^ ^ ^ L<_u l^* pjibt-Li-uj 

iJjLA ^j ■ '‘"j ,(J^L_aXl (Jj>. 3j3iaJl (j-u-^ (jjJL-uJ V lA^ (jajJl a A1"--^ a 

' t' (J-* ^b-) t JLLaJLI j^jLj-uJLI (Jj>. ^' 1 jI-n"w ^ plb-Lll 

. 4_J L>J 1 c-t-i-o L>J 1 5 JLC, Li-u. 4-) p-LcJ 1 ^_a 1 j-j ^iTca 4_ifo Lfll 1 


i(J_C,LalJ 1 j c_<-<-ul_>Jl cl)LjL£!-oj pjJtILi_uJ pJ Ijl 4_^j.S_>Jl 

.ujllSLll a t, 1 j 1 ^"t11 pJjtiiJl 4 JLu_uj pi jLitlb-ol LJ (J_tli^Vl (J-* lJ5^ 

^lj_)i ^ 1 ^ 5jj_ua_S_a a^jJtXl a_ajJtIu_aXl 3j3iaJl 3^3^ ^3 

J, ^ '"‘"^1 * a ^ 1 •" 11 L^ 11" (J^^LxfoXl (J-* 1 1-* (Ih* 

(■"t j ^ V Mil ^4-<-fjJ (^jJl) ^__psl^p^l jL^ejl 5 jLc (^J) h> Mj t ^ 1 h> 11 
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t-Laj-tli l_LdLdl .CjULuJI 4lLiljj d ^ tAs~ * a ^ Us < ^ ,.. A » 

CjUL^ $.[li j] prognosis CjU^SjJI JjL-uI 4 j cki^ 


<_3j1x^VL} S^laXI ^uJLJI ^ LaJLc^ 4 _l£ 3L^ iBjLajt-a 4 -l15LlA 

(j-a ^Ln«" jJjLljjXI * Cr^-J 4^La->»Jl j-^LjlLI (Jj-* ^ ^' 

L^ ^a^La-*rJl (2>^La-i 4_SjjJiaj ^l£Ltlj gl ^ 1 •"11C CjLajJjtXl 

-4^1_>J1 LuLjlSLaj ^jJl:>. 4^1SJL1 4^jJtXl (Jll-a-i ^jl i^-LZ>e^ - ^ ' ■■ * 

^1 ^^j_ILi .^LSHLi jjj_a.jj-.j_iJ 1 Lt£^ljjl (J.C, 4JVI jpa^ju dist-us\j J ^' 


jjj_jj_Ll jjj-t-a-t-uJ 1 L_t.£^ljjJ ‘Xa.ij (j_a 4_ajLaJl jj_u_aJ>Jl Cj l^_u_uJ 1 j>SLaILi 

. jjLc, ^Iu_u-a 1 p 'iLi 

JLc. 1—t-oTi-i-u^ 5j_j-j-><Jl pXi_Jl ^Lb CjI^jI Ln \ ^^_aij-u^u-u^ 

4_3j-j»_a jj_a ajLiUj-uVl tjJ-jl i <i 11 jj_a SjUjL:^ 4_:^L»-a aJJt 

4.i,Lua_a j)lj.^ (J£^ jjj.3 4_3 j.jlJL 1 tji (jr^ SjLiJLc, CjVL:t_a CjL ajJjt_aj 

.5jl:>.1j 4^jjlL1 i—sIjlaI tj'j i(JjLa-a syntax c_<.j£jlLi 
4JL^_t.u pt^ * jjjJj 4_jjtj_LLaJ 1 CjL illi p-^ CjL:t_il ^_a 4jj_ajJl 4^^1 jl 11 
a , ^ ^ ^ ^_alj-j Cj JUrtTn-uTLi-oj t Cj Laj-l»l 1 aLa-L^ 4j>.LLaj ^Jj-a-tTn-oVl 

.iljll (j_a-4_u_uLj_uVl 4.5 j.jlL 1 j)-£3^Litj_t.ol a 11 a_a.^Li pl_Lall 

^^u-><Jl 3-XcLt-ul 4lLa-^ ' ■■"! i^^^Jtll pJLc. ^-al^^.^1 aJJt pJLitlu-uJ^-ila-L^JLI 

j2)5La-i (_^iJl >-^11 * 1 ^b ■' 43j-j.>.^ 4ll^^^_»_a (J-al^ ^l^^_^Iu_ul jgj^tTu-iJ 1 

• 1 ^^ ajLajj-u^l jj^JLu-u^l uIjLjJI 


p_^j:?E_a 1 j-j jjj.3 i-bj-Jtl 1 JLc, 1 ^ j-jjlaj jjj.3 p1 Cj Laj-Ltl 1 a Lal^ j-jCli-ujj 

pJjtJ J-^Li 

jj_a jyJl p-^J^lj-J JLC.lj.aJl pJ5t:>- LajLlc CJ JL:r j < n 1 jLa 

a al 4- .>»tl 4 j>.jjJ 1 aJLA jjl^ ^pjajLcL^ ^j_^ 

j-jjj>J 1 1 <>. < a t-sj,,. t jx, 1j^ p 1 jl^li-oLi 1 ^1 jjt-s" ^ 1 j i 5j.j_ib 1 jj-* p-LCu 

i L^ILSjJLa JlcIj^ (j-UjjjsKj ^_jjuaIu_o Vjl • L^l p j3"t j^Lljjj^I 

. LjIjlII L^l_pe.^ljJb_ul JLclJ-3J1 aJLA p 1 jLieTn-u 1 CjLbl lLUj Jjlj jjLs" pj 

La Vl (Jjtij j)i p^jLn" ' V Cj Llj.u L>J 1 ^Li (JjLaJl ^LxfuJl JLa-tJl JLia_u.uj 

. jJl£^ L£ 1 4ILlC,jj-jI1i.a (jLtjjj^l 4_i l-Aj-jaLi 


i 4.b L>J 1 ^-aIj-^ 1 p^:*^ lLU JLi ^pa-t-u^ t (Jjia.3! 4.ajjl3 JiJ^J 
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. 1938 ^Lc, 4 _ujjl11 j * 

(j''-*-ujLi (j_uLj_uSl3 fiL»_aL>. (J-* 4Jtlll ^qJLc, 4_ij_aiiJl Cr^ ;J ^ 

. 1981 ^Lii SjLrtlil 

. 1983 1981 qja 4jj jutSLi-u^l fiL»_aL>. (J-<i-^ * 

CjLiV^Li L^jjjiJL£Lj 4_<i:>.jJliJ (j_uJ 1 jILj_Loj 1 5_i_u_i_uJ_a (J-4^ * 

. 1984 Ijr^ I 983(j-* <LjSLjj-aVl SjLrtlLLl 

4jual^e_j CjU^I ^^^nTu-U JlCL<. fj.a ^Jua t . >^' & jJjLtlu * 

*-_)ljVl fiLj_L£Li 4_jj-_j_L>ijVl 4 JLUI p . t 4jtl!l jqJjlI L_ujjlo (J-<tc, ^ oj^^£L11 

. 1989 *—4_»_aL:t_i 

5_»_a 1_>J Li 4JtU 1 jqJjlJ ciJj \-ujja 3 L1j_u 1 fitijloj I 989 JLLo (JjLIiJ * 

.5j-ALSJI_i fiLjSLjj-aVl 

5_jj._;_Lj^V 1 Sjj-JuJ-a 

«;L_^jLJl 

fiLjJVl t <t-N 

jLlUI 



^LgI ju^ ^Lol/j . ] ;4_4:>.jj 

jL^JJl jLl^/J . I :4jo.1j_4 
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^ ^ t Vl ^_^j-jl11 ^jLSU *-_)LltSLll IjLA ^jlSj 

3J-iJjl! 1 gl"l 3j,_tj>.Vl CjI^-L i-aJl 4 Jl!Lj 4-uu^I c!lujL>. 

4^VI 4_<i:>.jJll 1 j u_)j_(_ul_>Jlj cl) 1 jLiitlu_uV1 j ^L3 jJL£^ 4j^^_o^ cl)VL:tt_a 
cjJjLiTu-) i[^JjLjLJ fiUL) 1 /t-N .^Vl ^,l£^jLll ^qJLc, 

4JLL!1 (j_u_iJtJl cj 1_j_l£3 LjjJ 1 j (jj-JVI c_<_*_ol_>Jl 4_i^ 


^L^^jJl 4_t-L2j ^ ^ <--)ll(SL!l Iju^ - <d A, ..1 Atlj 

l_j_c,j-ilsLu^-lc * 3-^3 t4jVl5Ltilj fiGLjL£Lalj 1 /t-N 

4_jI1SLL1 ^qJjlII 1 jla *-_)Lt£^ 3~^3 - ^ *ijLiJLJLl 

^L^^jJl fj-A A Ml j 5 jLC 


(J_j!l4-iJ 5j^u->J1 p Us Mlj i4_jJLj_LLaJ 1 cl)lJti!l 4.j>JL»_a (jy-^3 ^^^jX-LlLijuaVl 

1 /t-s ,^Vl ^,l£^ jJl 4 _;-lSj ^1 Jiitlu-ul 4_3 jjlX1 

^ J_A j-jILjljj , (jjJVl c-<-*-ul_>Jl L^-a JL^li-uj ^-j-ajJjtjJl 
c_«.j;e_) 4j! Vl 1 /t-s .^Vl ^,L£^jLll cflcJt-iJI c-uljj^ ^q-A1 qja jjl_>JLl 
(J_j_L>sj (Jii-a *-_)LiSL!l L^jLlL) ^ SjLiVl 

^Us*' ujLtSLll Vl i 4_ujJ, 1 ^JlSLtiVl ^VLSLll 

i^a-jJL-uJl ^j-<a-Lt-ll J_)J_>J1 ^qJjlII 1 JL^ 4_u_uL_uV1 c_«-)1 

(J_aLjj i(J_iJLl ■ U.j,,. wit L^Jj V 4_ji Vl (^jLjlJI j^jLSJJ 
cl)VL^t_a 4 _j_)j-jlI 1 4JtiIL) SJljJlC ^JLa^l Sj^^L) *-_)llSLIl IjLA 

- ,;^^ t <t-s <^Vl ^L£^jJj 4_aL^1 clcrfc-iJl 
















